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WEATHER MODIFICATION

TUESDAY, OCTOBER 31, 1867

House oF REPRESENTATIVES,
SupcoMMITTEE ON COMMUNICATIONS AND POWER,
Commrrree ON INTERSTATE AND ForEIGN COMMERCE,
Washington, D.C.

The subcommittee met at 10 a.m., pursuant to notice, in room 2123,
Rayburn House Office Building, Hon. Torbert H. Macdonald (chair-
man of the subcommittee) presiding.

Mr. Macponarp. The hearing will come to order.,

Today the Subcommittee on Communications and Power of the Com-
mittee on Interstate and Foreign Commerce commences hearings on
H.R. 9212 and House Joint Resolution 688.

The first of these is a bill to identify and coordinate the present
Federal and private efforts in weather modification. Up to this time
I believe that it is fair to say that the numerous efforts which have
been taking place in this very important field have been fragmented.
Constructive gains have been achieved, but there is an obvious need for
a comprehensive program in weather modification so that the various
interests are not working at cross-purposes.

Some of the challenges which face us are the desirability of con-
trolling severe storms; a need to augment our water resources; the
desirability of determining ways to combat lightning and hail; the
necessity to relieve pollution of our air; and the need to improve fog
dispersal, perhaps particularly at airports.

The second and related legislation before the subcommittee this
morning—House Joint Resolution 688—would declare it to be the
policy of the United States to participate and fully support the world
weather program. Briefly, the purposes of House Joint Resolution 688
are to develop the capability of the United States to make longer
range weather predictions—for periods up to 2 weeks; to increase the
accuracy of weather predictions; and to explore systematically the
possibilities and limitations of large-scale weather and climate
modifications.

(The bill, H.R. 9212, and departmental reports thereon, follow :)

[H.R. 9212, 90th Cong., first sess. ]

A BILL To authorlze the Secretary of Commerce to carry out a comprehensive program In
the field of weather modification, and for other purposes

Be it enacted by the Senate and House of Representatives of the United States
of America in Oongress assembled, That this Act may be cited as the “Weather
Modification Act of 1967".

(1)
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TITLE I—DECLARATION OF POLICY AND DEFINITIONS

DECLARATION OF POLICY

SEC. 101, (a) The Congress hereby declares that it is the policy of the United
States to develop, encourage, and maintain a comprehensive and coordinated
program in weather modification in order to contribute to—

(1) the protection of life and property,

{l:':J the maintenance of adequate water resources for the United States,
anc

(3) the enhancement of commerce, transportation, agriculture, natural
resources, health, and security in the United States,

(b) In order to achieve the objectives of this Act, the weather modification
activities of the United States shall be conducted with full consideration of :

(1) the development of the necessary scientific basis in a strong and bal-
anced program in the atmospheric sciences :

(2) the mutual dependence of weather modification, weather forecasting,
climatology, and other aspects of atmospheric sciences and meteorological
services;

(3) the effective ufilization of all applicable scientific and engineering
resources of the Nation, including those in industrial, academic, and other
public and private organizations, in all regions of the United States:

(4) the close cooperation of all agencies and organizations concerned in
order to avoid waste or unnecessary duplication of effort, facilities, or equip-
ment ;

(5) the effective utilization of scientifie and technical knowledge, instru-
mentation, equipment, and technigques in all scientific and engineerig dis-
ciplines applicable to weather modifieation ;

(6) the advancement of education and training in the atmospheric sci-
ences; and

(7) the cooperation of the United States with other nations and interna-
tional organizations, whenever such cooperation is in the national interest,
in order to facilitate the exchange of scientific and technical information and
the peaceful and beneficial application of weather modification.

(¢) Whenever the President deems any transfer of a function of any depart-
ment or agency of the United States to any other Federal agency having responsi-
bilities nnder this Act is necessary to carry out the provisions of this Act, he
may accomplish such transfer under the provisions of the Reorganization Act of
1949,

DEFINITIONS

Sec. 102. As used in this Act—

(a) The term “weather modification” includes any intentional or inadvertent
artificially produced changes in the composition, behavior, or dynamiecs of the
atmosphere.

(b) The term “operational activities” means the construction and the sys-
tematic use of devices and systems for weather modification with intent to
achieve a planned and continuing substantial result of social, economic, com-
mereial, biological, or medical significance.

TITLE IT—WEATHER MODIFICATION

FUNCTIONS OF FEDERAL AGENCIES

Sgc. 201. In order to carry out the purposes of this Act—

(a) The Secretary of Commerce is authorized to—

(1) carry out a comprehensive program in the field of weather modifica-
tion, which shall include a specific program designed to control or modify
tornadoes, hurricanes, and other severe storms ; and

(2) furnish technical assistance and information in the field of weather
modification to any other Federal ageney requesting such assistance or
information.

(b) The Secretary of the Interior is authorized to carry out a program in such
aspects of weather modification as relate to the augmentation and improvement
of the usable water resonrces of the United States:

({c) The Secretary of Agriculture is authorized to earry out a program in such
aspects of weather modification as relate to the control of lightning and hail. and
to the protection of vegetation from fhe effects of other weather phenomena




(d) The Secretary of Health, Education, and Welfare is anthorized to carry
out a program In such aspects of weather modification as relate to the control of
air pollution and other similar deleterious effects of urbanization upon the com-
position of the atmosphere; and

(e) The Administrator of the Federal Aviation Agency is authorized to—

(1) carry out a program for the effective and beneficial dispersal of fog
and ecloud cover interfering with airport operations or air transportation in
the United States; and

(2) conduet operational activities for such fog or cloud cover dispersal.

(f) The National Seience Foundation is authorized to advance the state of
knowledge in weather and elimate modification through the initiation and sup-
port of basic and applied research, and programs of eduncation and training, at
universities, colleges and other appropriate institutions, in those sciences which
relate to and underlie weather and elimate modification technology.

ADMINISTRATIVE POWERS

Sec., 202, In order to ecarry out the provisions of this Act, the head of any
Federal agency charged with responsibilities under section 201 is authorized
‘.h——

(1) adopt, amend, and repeal regulations governing the exercise of his
duties nnder this Act;

(2) acquire by purchase, license, lease, donation, or otherwise such in-
ventions, patents, patent applications, licenses, real property and interests
therein as he deems necessary ;

(3) accepts as a gift, money, material, or services and notwithstanding any
other provisions of law, use of any such gift, if the donor so specifies, may be
restricted or limited to certain projects or areas;

(4) enter into and perform such contracts, leases, cooperative agreements,
or other transactions, including the making of grants, as may be necessary to
carry ont his duties under section 201 and on such terms as he may deem ap-
propriate; and

(5) use, with their consent, the services, equipment, personnel, and faeili-
ties of other Federal agencies with or without reimbursement, and on a simi-
lar basis to cooperate with other public and private agencies and instru-
mentalities in the use of services, equipment, and facilities, and each depart-
ment and agency of the Federal Government shall cooperate fully in making
its services, equipment, personnel, and faciilties available to an agency
charged with responsibilities under section 201 and, with the approval of the
Director of the Burean of the Budget, each department or agency is author-
ized, notwithstanding any other provision of law, to loan to such agency,
without reimbursement, property, equipment, and facilities required for the
performance of its duties under this Act.

HEARINGS

Sec. 203. (a) The head of any Federal agenecy charged with responsibilities
uander this Act or any employee of such agency designated by him, may for the
purpose of performing his fanctions under this Act hold such hearings and sit
and act at =uch times and places and take such testimony as he deems advisable.
The head of any such Federal agency or any employee of such agency designated
by him may administer oaths or affirmations to witnesses appearing before the
head of such agency or such employee.

ACCESS TO INFOEMATION

Sec. 204. Information contained in any statement, report, record, other docu-
ment furnished pursnant to section 203, and information developed by any
agency in the performance of its functions under this Act shall be made avail-
able at all reasonable times for public inspection except (1) information an-
thorized or required by statute to be withheld and (2) information classified in
accordance with law to protect the national security. Nothing in this subsection
shall authorize or require the publication, divulging, or disclosure of any in-
formation described in section 1905 of title 18 of the United States Code, except
that the head of any Federal agency charged with responsibilities under sec-
tion 201 may disclose information deseribed in such section 1905, furnished
pursuant to section 203, whenever he determines that the withholding thereof
would be contrary to the purposes of this Act.
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NON-FEDERAL OPERATIONS

Sec. 205. (a) The Secretary of Commerce is authorized, after notice and op-
portunity for a hearing, to issue regulations governing the weather modifica-
tion activities of any person or persons not engaging in such activities pursuant
to contraet, lease, cooperative agreement, grant, or other transaction with agen-
cies of the Federal Government, which conflict with or impede any activities
conducted under this Act and to encourage compliance with such regulations by
such business concerns,

(b) (1) The Secretary of Commerce may obtain from any person or persons
by regulation, subpena, or otherwise such information in the form of testimony,
books, records, or other writings, may require the keeping of and furnishing such
reports and records, and may make such inspections of the books, records, and
other writings and premises or property of any person or persons as may be
deemed necessary or appropriate by him to provide comprehensive data for the
studies and investigations to be carried out under this Act, including data as to
the nature and result of all weather modification activities (including research)
carried out or intended to be earried out by such person or persons, but this
authority shall not be exercised if adequate and authoritative data are avail-
able from any Federal agency. In case of contumacy by, or refusal to obey a
subpena served upon, any person referred to in this subsection, the district court
of the United States for any district in which such person is found or resides
or fransacts business, upon application by the Secretary, shall have jurisdiction
to issue an order requiring such person to appear and give testimony or to appear
and produce documents, or both: and any failure to obev such order of the
court may be punished by such court as a contempt thereof,

(2) The production of a person’s books, records, or other documentary
evidence shall not be required at any place other than the place where such
person usually keeps them, if, prior to the return date specified in the regula-
tions, subpena, or other document issued with respect thereto, such person
furnished the Secretary with a true copy of such books, records, or other docu-
mentary evidence (certified by such person under oath to be a true and correct
copy) or enters into a stipulation with the Secretary as to the information con-
tained in such books, records, or other documentary evidence. Witnesses shall
be paid the same fees and mileage that are paid witnesses in the courts of the
United States.

(e) Any person who willfully performs any act prohibited or willfully fails
to perform any act required by subsection (b) above, or regulation issued there-
under, shall upon conviction be fined not more than $500.

(d) The Secretary of Commerce, in cooperation with the Secretary of State,
the Secretary of Defense, and the heads of other Federal agencies charged
with responsibilities under section 201, after consultation with the persons or
persons concerned in weather modification activities or research, shall conduct a
thorough study of the need for the regulation of weather modification research,
development and operational activities, and report to Congress not later than one
year after the enactment of this Act recommendations for additional legislation
concerning such regulation including enforcement of such regulation,

TITLE III—FEDERAL COORDINATION AND PLANNING
THE PRESIDENT

Sec. 301. In order to achieve the objectives of his Act, the President is au-
thorized to—

(1) direct the planning and supervision of the weather modifieation pro-
gram authorized by this Act ;

(2) establish the goals to be achieved by such program ;

(3) establish priorities and resolve conflicts between agencies engaged in
such program so that the activities of one agency conducted under this Act
will not conflict with or impede activities of any other agenecy conducted
under this Act;

(4) coordinate the activities of each agency engaged in such program
in order fo insure an effective and balanced effort and to avoid waste and
duplieation ;

(%) consult with the National Academy of Sciences, the National Academy
of Engineering, private scientific and educational organizations and indi-
viduals on scientific and technological developments and new opportunities
for the beneficial application of weather modification: and




)

(6) conduct a thorough study and investigation, in cooperation with all
Federal agencies engaged in such program, including the National Science
Foundation, of the need for new national facilities for weather modification
research, including a consideration of the adaptability of existing Federal
facilities and shall include in the report under section 402 such recom-
mendations for such additional legislation as he deems advisable,

INTERNATIONAL COOPERATION

Sec, 302, The Secretary of Commerce is authorized to cooperate in any inter-
national activities relating to weather modification consistent with the provisions
of this Aect. The authority to cooperate in international weather modification
activities =hall be exercised only with the approval of the Secretary of State
to assure that such authority is exercised in a manner consistent with the foreign
policy objectives of the United States. Subject to the provisions of this section,
if negotiation with foreign countries or agencies thereof hecomes necessary,
such negotiations shall be carried on by the Secretary of State,

INVESTIGATIONS

=ec, 303, (a) The Secretary of Commerce, in cooperation with the Secretaries
of Agriculture, Interior, and Health, Education, and Welfare, the Attorney Gen-
eral, and the National Science Foundation, shall conduect a thorough study and
investigation to determine under what circumstances the United States and
private parties should be liable for damages attributable to weather modifica-
tion activities, including indemmification and insurance of contractors and
grantees of the United States engaged in such activities, and report to the Con-
gress not Iater than one year after the enactment of this Aect recommendations
for addiitonal legislation concerning such liability.

(b) The Secretary of Commerce, in cooperation with the Secretaries of Agri-
culture, Interior, Health, Education, and Welfare, and the National Science
Foundation, shall conduct a thorough study and investigation into the social
and economic effects, both deliberate and inadvertent, of weather modification
activities and report the results of such study to the Congress not later than
two years after the enactment of this Act.

(c) The Secretary of Commerce, in cooperation with the Secretaries of Agri-
culture, Interior, and Health, Education, and Welfare, and the National Science
Foundation, shall conduet a thorough study and investigation of the biological
and ecological effects of weather modification and report the results of such
study to the Congress not later than two years after the enactment of this Act.

TITLE IV—GENERAL
AMENDMENTS TO NATIONAL SCIENCE FOUNDATION ACT OF 1950

Sec. 401, (a) Section 8(a) (2) of the National Science Foundation Act of 1950
(42 U.S.C. 1862 (a) (2) ) iz amended by adding “atmospherie,” immediately after
“engineering,”.

(b) Section 3(a)(7) of such Act is amended by adding “and” after the semi-
colon at the end thereof.

(e) Section 3(a) (8) of such Act is amended by striking out the semicolon at
the end thereof and inserting in lien thereof a period.

(d) Section 3(a)(9) and section 14 of such Act are repealed.

REPORTS

Sec. 402, The President shall transmit to the Congress in January of each
year a report which shall include (1) a comprehensive and detailed description
of the activities and accomplishments of each Federal agency under the provis-
ions of this Act during the preceding fiscal year; (2) an evalution of such activi-
ties and accomplishments in terms of obtaining the objectives of this Aect; (3)
an analysis of recommended expenditures for all weather modification activities
authorized by this Act for the succeeding fiscal year; (4) a description of non-
Federal weather modification activities; (5) a description of weather modification
activities carried out by foreign countries; and (6) any recommendations for
additional legislation which the President may consider necessary or desirable.
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RECORDS AND AUDIT

Sec. 403. (a) Bach recipient of a contract grant or party with whom a cooper-
ative agreement is entered into under this Act shall keep such records as the
head of the appropriate Federal agency shall preseribe, including records which
fully disclose the amount and disposition of the funds received under the grant
or cooperative agreement, the total cost of the project or undertaking in connection
with which the contract or grant was made or cooperative agreement entered
into, and the amount and nature of that portion of the cost of the project or
undertaking supplied by other sources, and such other records as will facilitate
an effective audit.

(b) The head of each Federal agency charged with responsibilities under
section 201 and the Comptroller General of the United States, or any of their
duly authorized representatives, shall have access for the purpose of audit and
examination to any books, documents, papers, and records of the recipient of
the grant or party of the cooperative agreement that are pertinent to the grant
received or cooperative agreement entered into, under this Act.

APPROPRIATIONS

SEC. 404. There are hereby authorized to be appropriated such amounts as may
be needed for the purposes of this Act.

ExecuTive OFFICE OF THE PRESIDENT,
BUREAU OF THE BUnGET,
Washington, D.C., November 14, 1967,

Hon. HARLEY (). STAGGERS,
Chairman, Committee on Interstate and Foreign Commerce,
House of Representatives, Washington, D.C.

DeAr Mr. CHAIRMAN @ This is in response to Yyour request for the views of the
Bureau of the Budget on H.R. 9212, a bill “To authorize the Secretary of Com-
merce to carry out a comprehensive program in the field of weather modification,

and for other purposes,”

The proposed legislation would declare it to be the policy of the United States
to develop, encourage, and maintain a comprehensive and coordinated program
in weather modification. The need for such a program has been recognized in
studies by the National Science Foundation, the National Academy of Sciences,
and others,

In his weather modification message of February 18, 1966, President Johnson
stated that “Two sets of problems face us, and both are difficult. One consists of
finding out how to modify the weather and climate, The second consists of deter-
mining how best to utilize this knowledge for the benefit of mankind once it is
achieved.” We believe that the programs and special studies authorized by H.R.
9212 will make a substantial contribution to the solution of both of these prob-
lems, Furthermore, as weather modification programs progress, it is important
that the Congress and the publie be fully informed of developments in this very
significant seientific endeavor. This legislation will contribute to that end.

Vor these reasons the Bureau of the Budget strongly recommends the enact-
ment of H.R. 9212,

Sincerely yours,
Wirrrep H. RoMMEL,
Assistant Director for Legislative Reference.

GENERAL COUNSEL OF THE DEPARTMENT OF COMMERCE,
Washington, D.C., June 20, 1967,
Hon, HArLey O, STAGGERS,
Chairman, Committee on Interstate and Foreign Commerce,
House of Representatives, Washington, D.C.

DEArR Mg. CHAIRMAN: This letter is in reply to your request for the views of
this Department with respect to H.R. 9212, a bill “To authorize the Secretary
of Commerce to carry ont a comprehensive program in the field of weather
modification, and for other purposes.”

This bill would enable the United States to develop, encourage, and maintain
a comprehensive and coordinated program in weather modification, fully con-
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sidering the close relationship between weather modification, the atmospheric
sciences, and the weather service. It authorizes the Department of Commerce
and other designated Federal departments and agencies to earry out fync't.ir}us
in the field of weather modification, and preseribes ancillary administrative
powers and the power to hold hearings. The bill also authorizes the Secretary
of Commerce to issue regulations on activities that conflict with Federal weather
modification programs conducted under the bill, and transfers to him certain
weather modification funetions of the National Seience Foundation. Additional
provisions of the bill cover weather modification coordination, studies and
planning, cooperation in international weather modification activities, and
annual reports from the President to the Congress.

The Department strongly supports this bill and its recognition of weather
modification as a new and highly important field in which we may be able to
harness modern science and technology to bring new benefits to mankind. Sue-
cessful modification of precipitation, and the moderation of damaging .-:tan_ll-‘.‘-
would bring immense economic benefits to the Nation, as well as rul1_tr1!-11hllg
importantly to the safety and well-being of the American people. Significant
progress has occurred over the past two decades—the period of modern weather
modification—but much more remains to be accomplished if our Nation is to
realize the full benefits which now appear possible.

The Department of Commerce strongly believes that the time is at hand for
the Nation to move vigorously ahead in weather modification and take full ad-
vantage of the opportunities now presented. The provisions of H.R. 9212 are a
clear expression of this same view, and, if enacted, would provide strong impetus
for the significant national program that is now warranted. For this reason the
Department favors the bill's enactment.

The prospects for significant achievement if H.R. 9212 is enacted are quite
encouraging. There has been an explosive growth in the technology needed to
carry out necessary atmospheric measurements and analyses. Thus we now have
technology for determining with precision the kinds of weather modification
which are feasible, and the optimum technigues for achieving maximum benefits.
The development of giant electronie computers enables the simulation of weather
events on both worldwide and local scales, resulting in increased understanding
of natural weather mechanisms. These computers will also furnish the means for
carrying out simulated modification experiments in the laboratory, thus reducing
the time required for field experiments. Weather satellites, advances in radar
and other probing devices, and highly improved aireraft instruments, are other
examples of the new tools now available for weather modification research and
development. The Department of Commerce has developed competency in many
of these technologies in earrying ont its programs in weather forecasting, clima-
tology, the atmospherie sciences, and meteorological services,

The Department is aware of the adverse consequences that could flow from
indiscriminate use or misnse of weather modification techniques that have been
developed under the legislation or otherwise. Uncoordinated or conflicting weather
modification operations could lead to unforeseen and possibly destructive side
effects. It seems likely that some form of regulation over private and public use
of weather modification technigues will be needed to prevent the occurrence of
adverse consequences and to provide for an appropriate decision-making process.
However, at this time we have insufficient knowledge and understanding of the
situation and are unable to make specific recommendations. H.R. 9212 would
authorize a thorough study of the need for national and international regulation
of weather modification activities, and would enable the executive branch to
acquire the information needed for sound recommendations on this significant
subject.

We wish to call particular attention to See. 201(a) of H.R. 9212 which author-
izes the Secretary of Commerce to carry out a “comprehensive program” in the
field of weather modification, and upon request, to furnish technical assistance
and information in that field to other Federal departments and agencies, The
Department views this subsection (a) (1) as authorizing the Secretary to mount
a broad program to advance the science and technology of weather modification
that is common to the various aspects in which other Federal departments and
agencies are interested, such as dissipation of hurricanes and other severe storms,
the augmentation and redistribution of precipitation, the suppression of hail, the
suppression of lightning, and the dissipation of fog. This approach is consistent
with Seec. 101(b) (2), which calls for the weather modification activities of the
United States to be conducted with full consideration of “the mutual dependence
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of weather modification, weather forecasting, climatology, and other aspects of
atmospherie sciences and meteorological services.”

We also wish to note that Sec. 201(d), which authorizes the Secretary of
Health, Education, and Welfare to carry out a weather modification program re-
lating to the control of air pollution and related similar problems, would not
alter the traditional roles and relationships that now exist between the Depart-
ments of Commerce and Health, Education, and Welfare in this area.

We have been advised by the Bureaun of the Budget that there would be no ob-
jection to the submission of our report to the Congress from the standpoint of the
Administration’s program.

Sincerely,
Burr W. Rorer
(For Robert E. Giles,
General Counsel),

DEPARTMENT 0F AGRIOULTURE,
Washington, D.C., June 15, 1967.
Hon., HARLEY 0. BTAGGERS,
Chairman, Committee on Interstate and Foreign Commerce,
House of Representatives,

DEAR Mi. CHAIRMAN ; In reply to your request of May 1, 1967, this is our report
on H.R, 9212, to authorize the Secretary of Commerce to carry out a compre-
hensive program in the field of weather modification, and for other purposes.

This bill would declare the policy of Congress with respect to a weather modi-
fication program and the guidelines for weather modifieation activities. It would
define the functions of several Federal agencies engaged in specific aspects of the
program, including: Commerce; Interior; Agriculture; Health, Education and
Welfare ; Federal Aviation Agency ; and National Seience Foundation. The Presi-
dent would be authorized to direct Federal coordination and planning. Provi-
sions for international cooperation and investigations of social and economic
effects, including indemnification relevant to weather modification activities,
would be enacted, Specific investigations are preseribed under leadership of Com-
merce, involving this Department with other agencies in a cooperative role.

Under Title II, the Secretary of Agriculture is authorized to earry out a
research and development program in such aspects of weather modification as
relate to the control of lightning and hail, and to the protection of vegetation
from the effects of other weather phenomena. This provision seems entirely
appropriate to our interests. The specific authorizations for other agencies in-
cluded under this title seem apropos, if acceptable to them.

The provisions of Public Law 85-510 and Executive Order 10521 have pro-
vided a framework under which the National Science Foundation has given
effective leadership and coordination to such research, The proposed H.R. 9212
would more specifically delineate the role of this and other executive agencies and
could expedite the development of a coordinated weather modification program.

The Bureau of the Budget advises that there is no objection to the presenta-
tion of this report from the standpoint of the Administration’s program.

Sincerely yours,
ORVILLE L. FREEMAN, Secretary.

DEPARTMENT OF THE INTERIOR,
OFFICE OF THE SECRETARY,
Washington, D.C., October 30, 1867,
Hon, HARLEY (). STAGGEES,
Chairman, Committee on Interstate and Foreign Commerce, Housge of Rep-
resentatives, Washington, D.C.

Dear Mz, Staceers: Your Committee has requested a report on H.R, 9212,
a bill “To authorize the Secretary of Commerce to carry out a comprehensive
program in the field of weather modification, and for other purposes.”

We have no objection to the enactment of this bill if it is amended as herein
recommended.

Title I of the bill establishes a general national policy that favors a compre-
hensive and coordinated program of weather modification, fully considering
the interdependence of programs affecting management of this resource and
the need for close cooperation with all agencies which are involved in it.
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Title II of the bill establishes basic responsibilities in the Secretary of Com-
merce to earry out a comprehensive program in the field of weather moditication,
including a specific program designed to control or modify tornadoes, hurricanes,
and other severe storms. 1t also assigns certain responsibilities in weather modi-
fication to the heads of other departments, specifically the Secretaries of In-
terior, Agriculture, and Health, Edueation and Welfare, the Administrator of the
Federal Aviation Ageney, and the National Science Foundation. All of these
agencies are given responsibilities for research and development allied with the

te actions to earry out their responsibilities, All Federal agencies which are
assigned specific responsibilities in weather modification under the Act are
authorized to hold hearings and to obtain testimony and documentation where
appropriate to carry out the provisions of the Act. This portion of the bill also
provides that any information developed under the program of weather modifi-
eation shall be made available for publie inspection, except information author-
ized or required by statute to be withheld and information classified by law in
order to protect the ional security. The hill also autho : the Secretary of
Commerce to isgue regulations “governing the weather modification activities of
any person or persons not engaging in such activities pursnant to contract, lease,
cooperative agreement, grant, or other transaction with agencies of the Federal
Government, [and] which conflict with or impede any activities conducted under
the Act * * *7 A succeeding clause within this portion of the Act authorizes
the Secretary of Commerce to “enconrage compliance with such regulations by
such business concerns.” With respect to non-Federal operations in the field of
weather modification, the Aet further grants broad investigatory powers to the
Secretary of Commerce, including issuance of regulations and the power to
require both personal testimony or production of documents through subpena.
Recourse to U.S. District Courts for enforcement of these investigatory powers
is provided for, with the exception that aut hority shall not be exercised where
adequate and authoritative data is ayvailable from any Federal agency. Within
1 year after enaciment of the Act the Secretary of Commerce, in eooperation
with the Seeretaries of State and Defense and other Federal agencies performing
functions under the Act, is instrueted to report back to the Congress on any
need for additional legislation concerning regulatory functions and their
enforeement,

Title IIT of the bill authorizes the President to direct the planning and
supervision of the weather modification program contemplated by the Act, to
coordinate activities, conduet consultations and studies, and establish goals for
realization under the total program. The Secretary of Commerce is authorized
to participate in any international activities relating to weather modification
which are consistent with the provisions of the Act, subject to appropriate
approval of the Secretary of State in order to assnre consistency with general
foreign policy objectives of the Nation. This portion of the Aet also authorizes
the Secretary of Commerce, in collaboration with other specified agencies, to
engage in a study program to determine the extent to which the United States
should be liable for damages attributable to weather modification programs,
including indemnification of contractors and grantees, and requires a report to
the Congress not later than 1 year from the date of enactment of the Aet on
any recommendations for additional legislation. The Secretary of Commerce is
further instructed, in cooperation with other agencies, to conduct studies and
investigations regarding the social, economic, biological and ecological effects,
deliberate and inadvertent, of weather modification activities and to report on
those studies to the Congress within 2 years following enactment of the Act.

Title IV amends the National Science Foundation Act by withdrawing from
National Science Foundation certain responsibilities for research and develop-
ment of weather modification techniques. It further provides that the President
shall transmit annual reports to the Congress on Federal activities in connection
with weather modification during each preceding year. The Presidential reports
are to include proposals for future actions while describing what has already
taken place during the preceding year. Presidential recommendations for addi-
tional legislation are to be included. The bill requires that each recipient of a
coutract or grant engaging in weather modification activities must maintain
records of the costs of each such project, and must provide access to internal
records and books of aceount to the Comptroller General or to any of the Federal
agencies responsible for the program.
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We feel that H.R. 9212 adequately recognizes and endorses the general prin-
¢iple that it is in the long-range national interest to authorize mission agencies
of the Federal Government to continue and subsequently expand their respective
activities in research, development, and operational programs in weather modi-
fication. In certain significant respects, however, we feel that the bill could be
substautially improved. We therefore recommend the following amendments:

(1) Subsection 201(a)(2) authorizes the Secretary of Commerce to furnish
technical assistance and information in the field of weather modification to any
other Federal agency requesting such assistance or information. We feel that
this subsection should be broadened to authorize all agencies that are assigned
responsibilities by the Act to furnish technical assistance and information to
each other. We therefore recommend that subsection 201(a) (2) be deleted and
that the following new subsection (g) be inserted in its place;

“(g) BEach Federal agency granted authorities by this section may furnish
technical assistance and information in the field of weather modification to any
other Federal agency requesting such assistance or information.”

(2) Amend subsection 205(d) 'to provide that the Secretary of Commerce will
submit his report to the President for transmission to the Congress, This seems
appropriate since several Federal agencies will be involved in the study. An
appropriate amendment would be:

On page 10, line 23, after “to" insert “the President for transmission to the”.

(3) Amend subsection 302 to permit any Secretary or agency head engaged
in weather modification activities, as authorized by section 201, to cooperate
ig appropriate international activities, with the concurrence of the Secretary of
State. It seems appropriate to permit agencies which have developed specific
expertise in any given area to participate as appropriate in international activi-
ties related to their separate missions. The following amendment is therefore
recommended :

On page 12, line 12, delete “Secretary of Commerce” and substitute “head of
any agency charged with responsibilities under section 201",

The Bureau of the Budget has advised that there is no objection to the
pregentation of this report from the standpoint of the Administration’s program.

Sincerely yours,
KexNeETH HOLUM,
Asgzistant Secretary of the Interior.

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE,
Washington, D.C., June 16, 1967.
Hon. Hariey . STAGGERS,
Chairman, Committee on Interstate and Foreign Commerce,
House of Representatives, Washington, D.C.

Dear M. CHATRMAN : This letter is in response to your request of May 1, 1967,
for a report on H.R. 9212, a bill “To authorize the Seeretary of Commerce to
carry out a comprehensive program in the field of weather modification, and for
other purposes.”

The bill would authorize the Secretary of Commerce to carry out a compre-
hensive program in the field of weather modification. including a specific program
for control or modification of tornadoes, hurricanes, and other severe storms, and
to provide technieal assistance to other agencies upon request. The Secretaries
of Interior, Agriculture, and Health, Education, and Welfare, the Administrator
of the Federal Aviation Agency, and the National Science Foundation would be
authorized to carry out programs of weather modification relating to other mat-
ters within the spheres of competence of their respective agencies. This Depart-
ment would be authorized to earry out a program in the aspects of weather
modifleation relating to the control of air pollution and other similar deterious
effects of urbanization upon the composition of the atmosphere. The President
would have overall authority for coordination and planning of Federal Govern-
ment weather modification activities,

The bill also would require the President to transmit a written report to the
Congress in January of each year giving a description of each Federal Agency's
activities and accomplishments in weather modification during the preceding
fiscal year, an analysis of recommended expenditures for all anthorized weather
modification activities during the succeeding fizcal year, a deseription of non-
Federal weather modification activities and those carried out by foreign coun-
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tries, and any recommendations the President may have for additional legisla-
tion.

The bill wounld authorize the Secretary of Commerce to issue regulations govern-
ing non-Federal weather modification activities which confliet with or impede any
Federal activities, and to enconrage compliance with these regulations, but no
sanctions would be provided for noncompliance,

However, the bill would provide for a study of the need for regulation of
weather modification activities, and for a report to the Congress within a year
after enactment of the bill giving recommendations for additional legislation
conecerning such regulation and its enforcement.

As far as this Department is concerned, we read this bill as not requiring any
program of weather modification on our part except as it may become necessary
or desirable in the eontext of our broad responsibilities in the prevention and
control of air pollution under the Clean Air Aect.

From the point of view of the Department, then, we would have no objection
to enactment of this bill. On the other aspects of FLR. 9212, we defer to the
Judgment of those agencies more directly concerned.

We are advised by the Bureau of the Budget that there is no objection to the
presentation of this report from the standpoint of the Administration’s pro-
gram.

Sincerely,
WiLevr J. CoHEN,
Under Secretary.

U.8. DEPARTMENT OF JUSTICE,
Washington, D.C., July 13, 1967.
Hon. HARLEY O, STAGGERS,
Chairman, House Interstate and Foreign Commerce Commitice,
U.S. House of Representatives, Washington, D.C.

Deain MR, CHAIRMAN : This is in response to your request for the views of the
Department of Justice on H.R. 9212 to be known as the “Weather Modification
Act of 19677

Based on a Congressional finding that it is the poliey of the United States to
develop, encourage, and maintain a comprehensive and coordinated program of
weather modification, HLR. 9212 would authorize the Secretaries of Commerce,
Interior, Agriculture, Health, Education, and Welfare, the Administrator of
the Federal Aviation Agency and the National Science Foundation to conduct
activities in the field of weather modification, including measures to control or
modify tornadoes, hurricanes, and other severe storms. The President would be
charged with direction and coordination of the program.

in nonfederal operations, the Secretary of Commerce would be vested with
rule-making power. The Secretary would also be authorized to pbtain information
by regulation or subpoena, to require the keeping of records and furnishing re-
ports, and to make inspection of writings and premises of any person he deems
appropriate to carry out the studies and investigations authorized by the Act.
Willful violators of these provisions would be subject to a fine up to $300. Counrt
orders may be obtained to require the giving of testimony and the production of
documents,

Authority to cooperate in international activities would be vested in the Secre-
tary of Commerce with approval of the Seeretary of State, and any negotiations
with foreign countries would be the responsibility of the latter official. The Presi-
dent would be required to transmit to Congress a comprehensive and detailed de-
seription of the activities of Federal agencies under provisions of the Act in
January of each year.

Section 204 of the bill provides for public access to information developed by an
agency in the performance of its functions, except *(1) information authorized
or required by statute to be withheld and (2) information classified in accordance
with law to protect the national security.” It is assumed that the langnage of
phrase (1) would make applicable any relevant statute governing the release or
withholding of official information, including the recently enacted Public Informa-
tion provisions of section 552 of title 5, U.S.C. (Public Law 90-23: formerly
Public Law 89-487), Section 552 of title 5 authorizes withholding certain kinds
of information *specifically exempted from disclosure by statute” and information
specifically required by Executive order to be kept secret in the interest of the
“national defense or foreign policy.” In addition, phrase (2) in section 204 would
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except information c¢lassified to protect the national security, irrespective of
whether it involves national defense or foreign policy secrets, Such provisions ayp-
pear to be consistent with the Congressions] policy expressed in the legislative his-
tory of section 552 of title 5.

Section 205(a) authorizes the Secretary of Commerce to issue regulations gov-
erning certain weather modification activities of “any person or persons not en-
gaging in such activities pursuant to contract, lease, cooperative agreement, grant,
or other transaction.” Use of the word “not” confuses the meaning of the phrase.
Also, the use of the words “such business concerns” at the end of the section
should be changed to “such person or persons” to conform to the earlier usage in
the section. We suggest rephrasing the section as follows :

section 205. (a) The Secretary of Commerce is authorized, after notice
and opportunity for a hearing, to issue regulations governing the wearher
modification activities of any person or persons engaging in such activities
otherwise than pursuant to contract, lease, cooperative agreement, grant, or
other transaction with agencies of the Federal Government, which conflict
with or impede any activities conducted under this Act and to encourage com-
pliance by such person or persons with the regulations,

It may be noted that section 205(a) in conferring rulemaking authority upon
the Secretary of Commerce requires “notice and opportunity for a hearing.” This
goes beyond the pertinent provisions of the Administrative Procedure Act, now
contained among the provisions of sections 353 (¢) of title 5§ U.S8.C. which state
that “After notice required by this section, the agency shall give interested per-
sons an opportunity to participate in the rule making through submission of
written data, views, or arguments with or without opportunity for oral
presentation.”

The Department of Justice has no objection to enactment of this legislation
with the changes suggested, but defers on the policy considerations to the agencies
charged with the implementation of the bill.

The Bureau of the Budget has advised that there is no objection to the sub-
mission of this report from the standpoint of the Administration’s program.

Sincerely,
RAMSEY CLARE.
Attorney General,

DEPARTMENT OF STATE,
Washington, D.C., July 17, 1967,
Hon. HarreEy 0. STAGGERS,
Chairman, Oommittee on Interstate and Foreign Com merce,
House of Representatives, Washington, D.C.

Desr Mg, CHAIRMAN: The Department of State has reviewed H.R. 9212, the
proposed “Weather Modification Act of 1967"”, which would establish a compre-
hensive program in the field of weather modification.

The Department is keenly interested in the field of weatlier modification as a
possible area for fruitful international cooperation. Our comments are designed
to make the bill a more effective vehicle in advancing those purposes. To this
end, we would propose the following changes in the bill:

1. That a subsection (g) be added to section 201 of the bill so as to provide
that “whenever the interests of foreign countries might be affected by any of
the activities authorized by this act the Secretary of State shall be consulted
before such activities are understaken”, Such a provision in the bill is desirable
S0 as to ensure that proper consideration is given to possible international
aspects of domestic weather modification activities, particularly those conducted
close to the borders of other countries,

2. That the first clause of the third sentence of section 302 which reads “sub-
ject to the provisions of this section, if negotiation with foreign ecountries or
agencies thereof becomes necessary, such negotiation shall be carried on by
the Secretary of State”, be deleted. Inasmuch as section 202 does not seem to
impose any limits on the authority of the Secretary of State to carry out the
Government’s negotiations with foreign countries or agencies, the clause “suhject
to the provisions of this section” is confusing and unnecessary.

With respect to section 302, which authorizes the Secretary of Commerce
to cooperate In international activities relating to weather modification with
the approval of the Secretary of State, the Department of State assumes that
this grant of anthority is not meant to exclude those agencies of the Government
which have primary responsibility in the field of foreign affairs from undertak-




13

ing and continuing cooperative international activities relating to weather modi-
fication. We have in mind, particularly, assistance which the Ageney for Interna-
tional Development might render other countries in dealing with weather prob-
lems, and international guidelines concerning weather modification activities
that the Department of State might wish to cooperate in establishing. Such
activities would, of course, be carried on with full consultation with all interested
agencies.

Subject to the above, the Department of State is pleased to support the pro-
posed bill.

The Bureau of the Budget advises that from the standpoint of the Administra-
tion’s program, there is no objection to the submission of this report,

Sincerely yours,
WiLLiAM B, MACOMBER, Jr.,
Assistant Secretary for Congressional Relations,

DEPARTMENT OF THE AIR FORCE,
OFFICE OF THE SECRETARY,
Washington, D.C., June 19, 1967,
Hon, HArLEY (. STAGGERS,
Chairman, Committee on Interstate and Foreign Commerce,
House of Representatives.

Duar Mr. CHAIRMAN : Reference is made to your request to the Secretary of
Defense for the views of the Department of Defense with respect to H.R. 9212,
90th Congress, a bill to provide for a weather modification program to be carried
out by the Secretary of Commerce. The Department of the Air Foree has been
designated to express the views of the Department of Defense.

The proposed legislation would authorize the Secretary of Commerce to carry
out a comprehensive program in weather modification and to furnish techuical
assistance and information in weather modification to any other Federal agency
requesting such. It would also authorize the Secretary of Agriculture, the Secre-
tary of Interior, the Secretary of Health, Education, and Welfare, and the
Administrator of the Federal Aviation Administration to carry out research and
development programs in weather modification related to their functional areas.
It would permit the Federal Aviation Administration to conduct operational
activities related to its own research and development program and would
authorize the National Science Foundation to initiate and support basic and
applied research and programs of education and training in those sciences
related to weather and climate modification. Further, the bill would provide for
Federal planning, coordinating, reporting, regulating, and international coopera-
tion concerning certain weather modification activities.

In establishing Federal agency responsibility for carrying out the various pro-
grams of weather modification, the proposed legislation does not specifically
allocate a particular program to the Department of Defense. However, H.R.
9212 recognizes the Department’s programs in weather modification developments
gince it provides for the Secretary of Defense's participation in a study to de-
termine the need for the regulation of commercial weather modification programs.
The Department of Defense, therefore, interprets H.R. 9212 as containing no
restrictions on its responsgibilities and functions in weather modification re-
search, development, and operational activities, subject only to the coordination
process of section 301 to avoid duplication of efforta.

It is noted that in providing for various “Administrative Powers"” section
202(5) of H.R. 9212 enables the agencies covered to utilize the services, equip-
ment, personnel, and facilities of other Federal agencies, Although the bill states
such utilization will be on a consent basis, it goes on to state that “each depart-
ment and agency of the Federal Government shall cooperate fully in making its
services, equipment, personnel, and facilities available . , .” (Emphasis supplied.)
The Department of Defense intends to cooperate fully with the agencies des-
ignated to carry out their respective programs, but must emphasize that such
cooperation should be on a consent basis so as to insure the availability of
resources and facilities within the Department to meet its primary responsibilities,

Subject to the above, the Department of Defense defers to the Federal agencies
primarily concerned with H.R. 9212,

This report has been coordinated within the Department of Defense in ac-
cordance with procedures prescribed by the Secretary of Defense.

87-986—68——2
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The Bureau of the Budget advises that, from the standpoint of the Admin-
istration’s program, there is no objection to the presentation of this report for
the consideration of the Committee,

Sincerely,
Arexanper H. FrAx,
Assistant Seeretary, Research and Development,

OFFICE OF THE SECRETARY OF TRANSPORTATION,
Washington, D.C., October 30, 1967.
Hon, Harrey O. STAGGERS,
Chairman, Committee on Interstate and Foreign Commerce,
House of Representatives, Washington, D.C.

DeAr MR CHAIRMAN: We would like to volunteer views on H.R. 9212, a bill
“To authorize the Secretary of Commerce to carry out a comprehensive program
in the field of weather modification, and for other purposes.”

The bill establishes general policy with respect to the development of a eom-
prehensive program in weather modification and authorizes various Federal de-
partments and agencies to carry out weather modification activities in specific
areas. In the case of the Federal Aviation Agency (now Administration), the
bill authorizes the conduct of a program for the effective dispersal of fog and
cloud cover interfering with airport operations or air transportation in the
United States. The Department has no objection to enactment of this legislation,
if amended as set forth below.

The authority to conduct research and development in fog and cloud dispersal,
which section 201(e) (1) of H.R. 9212 would assign to the FAA, involves the
areas of weather modification that currently hold the most promise for some
benefit to aviation safety. Since fog and other weather conditions ean adversely
affect the safe and eflicient use of ground and water transportation fully as much
a8 it does air transportation, we recommend that the authority under section
201(e) be vested in the Secretary of Transportation. We think that limiting
DOT to fog and cloud dispersal activities, as section 201(e) would do, is too
restrictive. Because of the broader implications of weather on transportation, we
would recommend that section 201 (e) be amended to read :

“The Secretary of Transportation is authorized to—

“(1) carry out a program for the effective and beneficial dispersal of fog
and cloud cover interfering with air, ground, or water transportation.

“(2) conduct operational weather modification activities that the Secre-
tary considers desirable in the interest of safety in transportation.”

DOT would, of course, not attempt to undertake any far reaching weather
modification without full and proper coordination within the executive branch as
provided in Title ITI of the bill, or any weather modification that is not directly
related to transportation safety.

We also recommend deletion of the reference to the United States in seetion
201(e) (1). Particularly if that term were interpreted to include only the fifty
states, we believe that section 201 (e) (1) would be too restrietive.

We have been advised by the Bureau of the Budget that there would be no
objection to the submission of this report from the standpoint of the Administra-
tion’s program,

Sincerely,
Joux L, SWEEN
Assistant Secretary for Public

COMPTROLLER GENERAL OF THE UNITED STATES,
Washington, D.C., May 5, 1967,

Hon, HARLEY O. STAGGERS,
Chairman, Committee on Interstate and Foreign Commerce,
House of Representatives,

Dear M. CHAIRMAN : By letter dated May 1, 1967, you requested our report
on HLR. 9212, 90th Congress,

The bill would assign responsibility for specific aspects of weather modifica-
tion activities to the Secretary of Commerce; the Secretary of the Interior; the
Secretary of Agriculture; the Secretary of Health, Education, and Welfare: the
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Administrator of the Federal Aviation Agency ; and the National Science Founda-
tion. Overall responsibility for directing the planning and coordinating the
activities of the various agencies would be vested with the President.

While the desirability of the proposed legislation iuvolves a matter of policy
for determination by the Congress, and we therefore make no recommendation
as to its merits, we are pleased to note that section 403 of H.R. 9212 includes a
records and audits provision relating to recipients of Federal funds under grants
and cooperative agreements.

Sincerely yours,
Fravg H. WErrzer,
Assistant Compiroller General of the United States.

NATIONAL So0IENCE FOUNDATION,
OFFICE OF THE DIRECTOR,
Washington, D.C., August 9, 1967.
Hon, HarLEY O, STAGGERS,
Chairman, Committee on Interstate and Foreign Commerce,
House of Representatives, Washington, D.C.

DEAR Mi. CHAIRMAN : This is in further reply to your request of May 1, 1967
for comments on H.R, 9212, a Bill “to authorize the Secretary of Commerce to
carry out a comprehensive program in the field of weather modification, and for
other purposes.”

The Foundation endorses H.R. 9212 and urges its swift enactment. Its provi-
sions for a Federal Government approach to weather modification should improve
the overall effort and create a situation in which the Foundation can continue to
contribute to the field. We believe that the proposed transfer of the basic Federal
authority in weather modification from the National Science Foundation to the
Commerce Department is desirable and is satisfactorily accomplished by the Bill.

We regard H.R. 9212 as an improvement over other previous and contemporary
versions of the Bill. In particular, set out below, are comparisons with 8. 3783,
which we believe is less adequate than H.R. 9212:

1. H.R. 9212 differs from 8. 373 in several respects. The title of Section 205
has been changed from “Commercial Operations” to “Non-Fedepal Operations,
This is a desirable change since it now covers State and Municipal projects which
may not have been covered under the old title.

2. The text of Section 205 has been expanded by two additional parts, (b) and
(¢). Part 205(b) provides authority to the Secretary of Commerce to obtain
records, testimony, ete,, from field operators in the same context as the National
Science Foundation is now authorized to do under the National Science Founda-
tion Aect of 1950 as amended. This authority is necessary if the Secretary of Com-
merce 18 to assume the National Science Foundation's role of maintaining cog-
nizance and records of all eurrent weather modification activities. It will enable
Commerce to issue a regulation on reporting similar to the present National
Science Foundation regulation 45 CFR 635. 1-635.7. Part 205(¢) of H.R. 9212
provides a $500 penalty for failure to report or provide information. This penalty
was missing from 8. 373, and constituted a weakness of the Senate Bill which
has now been rectified. We wonder, however, whether Section 205(a) should not
be strengthened; at present it only permits the Secretary of Commerce to
encourage compliance with regulations promulgated under 205(a). A penalty
for noncompliance would serve to make such regulations really effective.

3. Part 302(b) of 8. 373 under the title “International Cooperation” has been
deleted in H.R. 9212. This removes the blanket authority for the Secretary of
Commerce to represent the U.S.A. in international meetings involving weather or
c¢limate modification. This change seems desirable in that it inereases flexibility
in this area, without loss of any necessary authorizations to participate in inter-
national activities.

4, The entire Section 303 “Conduct of Federal Operational Activities” of the
original 8. 373 has been deleted in H.R. 9212. This is a great improvement, since
the old Section 303 would inhibit any research affecting the atmosphere beyond
150 miles (elinrinating severe storm research) and would require that a public
law be enacted each time an agency desired to put a weather modifieation tech-
nique into operational practice. This section was objectionable to most agencies
who discussed it at the Eighth Interagency Conference on Weather Modification
in October 1966 at Big Meadows.
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5. The last change to be noted here is the deletion in Section 404 of H.R. 9212
(“Appropriations”) of any target appropriation fignres such as appeared in 8. 373.
In our view, this deletion is preferable since it is hoped that the Bill, if enacted
into law, will be in effect beyond FY 1969,

As a final comment we question whether the definition of “operational activi-
ties” should be retained in Section 102 (b) of H.R. 9212, since it now apepars to
refer only to fog or cloud cover dispersal activities conducted by the Administra-
tor of the FAA as they appear in Section 201(e) (2). In other versions of the
Bill “operational activities” was used more widely and there were doubtless
desirable reasons for a formal definition, With the elimination of these other
uses of the phrase, the continued presence of the definition becomes confusing.
In this connection, we see no reason why Section 201(e) (2) could not be elimi-
nated since it seems merely duplicative of Section 201 (e) (1).

The Bureau of the Budget has advised us that it has no objection to the
submission of this report from the standpoint of the Administration’s program.

Sincerely yours,
Leraxp J. HaworrH, Director,

NATIONAL AERONAUTICE AND SPACE ADMINISTRATION,
Washington, D.C., June 19, 1967.
Hon. HARLEY O, STAGGERS,
Chairman, Committee on Interstate and Foreign Commerce,
House of Representatives, Washington, D.C.

DeEar MR, CHARMAN: This replies further to your request for the comments
of the National Aeronautics and Space Administration on the bhill LR 9212,
“To authorize the Secretary of Commerce to carry out a comprehensive program
in the field of weather modification, and for other purposes.”

The bill contains a declaration of policy that the United States shonld develop
a comprehensive and coordinated program in weather modification in order to
better protect life and property, maintain adequate water resources and enhance
commerce, transportation, agriculture and other particular concerns, To achieve
these objectives it would direct that full consideration be given to a strong
program in the atmospheric sciences, to the relationship of weather modification
to weather forecasting and other areas of meteorological science. to the full
utilization of applicable scientific and engineering resources, to the effective
cooperation and coordination of all agencies and organizations involved. to the
full exploitation of nll scientific and engineering disciplines that can contribute
to weather modification, to the production of trained manpower to participate
in this effort, and to the international cooperation by the United States. The
President would have authority to transfer functions within the Executive
Branch to carry out the provisions of the bill, such transfer to be carried out
under the provisions of the Reorganization Act of 1949,

Section 201 would provide for programs of weather modification to be con-
ducted by the Secretaries of Commerce, Interior, Agricultu re, Health, Education
and Welfare, and the Administrator of the Federal Aviation Agency. Only the
Administrator of the Federal Aviation Ageney would be permitted to engage in
operational activities in weather modification. The National Science Foundation
would be authorized to engage in and support research and eduecation in the
weather modification field.

Seection 203 would authorize the head of any agency charged with responsibili-
ties nnder the bill to hold hearings and administer oaths or afirmations for the
purpose of performing his funetions under the bill.

Section 205(a) would authorize the Secretary of Commerce to issne non-binding
regulations governing the weather modification activities of persons not engaging
in such aectivities pursuant to contract, lease, cooperative agreement, grant, or
other transaction with agencies of the Federal Government, which interfere
with activities which would be aunthorized by the bill. Section 205(b) would
authorize the Secretary of Commerce to obtain appropriate information by
subpena, inspect records, and to apply to any appropriate district court of the
United States, where necessary, for an order requiring testimony or the produe-
tion of documents. Section 205(¢) would provide eriminal penalties for failure to
perform any required act or performance of any prohibited act under subsection
205(h).

The President would be authorized to maintain overall control of the program,

establish goals and priorities, coordinate activities, consult with the National
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Academy of Sciences and other similar organizations and conduct a study of the
need for new facilities for weather modification research. He would report to
Congress annually any recommendations for new legislation.

The Secretary of Commerce, in cooperation with certain designated agencies,
would be anthorized to conduct a study to determine under what cirenmstances
the United States and private parties should be liable for damages attributable to
weather modification activities, and to study the social and economie effects and
the biological and ecological effects of weather modification.

The authority of the National Science Foundation would be adjusted by re-
pealing Sections 3(a) (9) and 14 of the National Science Foundation Act of 1950,
which would have the effect of removing the present detailed authority of the
Foundation in this area., However, the bill would retain NSF's authority to initi-
ate and support basie research in the atmospherie sciences.

NASA has in the past cooperated with the National Science Foundation,
the Department of Commerce, and other agencies engaged in weather research.
NASA would expect to continue to cooperate with responsible Federal agencies
working in this field.

This legislation would not affect NASA's authority to engage in weather
modification research and development utilizing space techmnology; therefore,
the National Aeronautics and Space Administration interposes no objection
to its enactment,

The Burean of the Budget has advised that, from the standpoint of the
Administration’s program, there is no objection to the submission of this report
to the Congress.

Sincerely yours,
RogerT F. ALLNUTT,
Assistant Administrator for Legislative Affairs.

(The bill, H.J. Res. 688, and departmental reports thereon, follow :)

[H.J. Res, 688, 80th Cong., first sess, ]

SOLUTION To provide for an expanded and intensified effort to Increase the
v and extend the time range of weather predictions and to request the President
& action so that the peoples of the United States rive, at the earliest possible

time, the soeinl and economie benefits that would accrue from achievement of this new
level of eapability in weather predictions

Whereas the Congress finds that unprecedented scientific opportunities and
technological possibilities exist to improve the weather services for the United
States by increasing the accuracy and extending the time range of weather
prediction :

Whereas substantial improvements in the weather services of the United
States would enhance the protection of life and property against severe storms
and other hazards, would further the safety and efficiency of air and marine
transportation, and would assist the growth of agriculture, commerce, and
industry, thereby yielding social and economic benefits of great magnitude to
the peoples of the United States:

Whereas the increased eapability in weather prediction and weather services
to the people of the United States will require the development and operation
of a system for the acquisition, communication, and processing of weather data
from over the entire globe, and the conduct of a systematic program of research
to broaden the scientific understanding of global atmospherie processes ;

Whereas the global weather system and the research program—the world
weather program—can be more effectively and economiecally earried out through
a cooperative effort by the nations of the world which have already demon-
strated in international forums a genuine interest and desire to cooperate and
participate in the required effort;

Whereas the World Meteorological Organization has taken action on an initial
implementation program for the World Weather Watch System and the Inter-
national Council of Secientifie Unions in concert with the World Meteorological
Organization has begun to move forward with the planning of the research
programs:

Resolved by the Senate and the House of Representatives of the United Stales
of America in Congress assembled, That it is the policy of the United States to
participate in and give full support to the world weather program which includes
(1) a world weather watch—the development and operation of an international
system for the observation of the global atmosphere and the rapid and efficient
communication, processing, and analysis of worldwide weather data, and (2) the
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conduct of a comprehensive program of research for the development of a
capability in long-range weather prediction and for the theoretical study and
evaluation of inadvertent climate modifications and the feasibility of intentional
climate modification;

Sec. 2. That in furtherance of this policy the Congress requests the President
to cooperate with other nations in (1) a program, utilizing proven technology,
procedures, and techniques, for the immediate improvement of the capability
of the existing international weather system to observe the global atmosphere
and to communicate, process, and analyze worldwide weather data (2) ’ pro-
gram to develop new technology, procedures, and techniques for the observation
of the global atmosphere and for the communication, processing, and analvsis of
worldwide weather data, so that the needs of operational weather forecasting
may be adequately served: (2) a program of research on the global wind systems
of the atmosphere and on the interactions between the atmosphere and the
underlying earth and oceans, including the collection of the data that may he
required for these research activities: (4) a program for the training and
edueation of scientists, engineers, and technical personnel for the development.
operation, and conduct of any system or program in which the President is
authorized to participate by this subsection: and (5) a program to provide
appropriate technical and training assistance and facilities to other nations
and to international organizations so that they may effectively participate in an
international system for the observation of the glohal atmosphere and the rapid
and efficient communication, processing. and analysis of worldwide weather data
and so that they may fully utilize the data. charts. analyses, and other infor-
mation provided by such a svstem.

Sec. 3. That on or before March 1 of each year, the President shall transmit
to the Congress a plan setting forth the proposed participation of the Tnited
States for the next fiscal year in international programs in meteorology. The plan
shall contain a statement of the activities to be econducted and shall specify the
department or agency of the Government which shall condnct the activity and
which shall seek appropriations therefor.

EXECUTIVE OFFICE OF THE PRESIDENT,
BUREAU OF THE BUDGET,
Washington, D.C., August 17, 1967.
Hon. HARLEY O. STAGGERS,
Chairman, Committee on Interstate and Foreign Commerce,
House of Representatives, Wash ington, D.C'

DeAR MR. CHATRMAN @ This is in response to your request of July 10, 1967, for
the views of the Burean of the Budget on H.J. Res. 688, regarding United States
participation in, and support for, the world weather program.

The Burean of the Budget recommends favorable consideration of that resolu-

tion, enactment of which would be consistent with the Administration’s objectives,
Sincerely vours,

‘Wrrrred H. RoMMEL,
Assistant Director for Legislative Reference.

GENERAL COUNSEL OF THE DEPARTMENT oF COMMERCE,
Washington, D.C., August 23, 1967.
Hon. HArLEY O. STAGGERS,
Chairman, Commitice on Interstate and Foreign Commerce,
House of Representatives, Washington, D.C.

Dear Mr. CHATRMAN : This is in response to your letter requesting the views
of the Department of Commerce on H.J. Res. 688, a joint resolution “To provide
for an expanded and intensified effort to increase the accuracy and extend the
time range of weather predictions and to request the President to take action so
that the peoples of the United States derive, at the earliest possible time, the
social and economic benefits that would acerue from achievement of this new
level of capability in weather predictions.”

This joint resolution declares it to be the policy of the United States to par-
ticipate in and give full support to the World Weather Program, a cooperative
international program designed to provide for: monitoring the global atmos-
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phere; collecting, analyzing and disseminating worldwide weather informa-
tion: developing a long-range weather prediction capability; and studying and
evaluating the causes and effects of inadvertent climate modification and the
feasibility of international climate modification,

In furtherance of the above policy, the resolution requests the President to co-
operate with other nations in specific programs aimed at: immediate improve-
ment of the existing international weather system through optimum application
of present technology; development of new technology; research on the giobal
wind systems and the interaction of the atmosphere with the land and sea;
training of personnel; and provision of technical and training assistance and
facilities to other nations and international organizations. The resolution also
directs the President to transmit to Congress annually a plan showing proposed
United States participation in the World Weather Program for the next fiscal
year.

The Department of Commerce strongly urges that this Joint Resolution be
acted upon favorably.

Sueccessful exeention of the World Weather Program is of great importance to
the United States. The United States needs to develop the eapability to make
long-range weather predictions, to improve the accuracy of predictions, and to de-
termine the feasibility of modifying major weather patterns. It can do so only
through this program.

It is propitious to undertake this program now. As a result of the progress that
has been made in the last decade in furthering our understanding of the physics
of the atmosphere, we now have a firm basis, for the first time, for intensive
development of methods of predicting weather for extended periods of up to two
weeks, The largest obstacle at this time is the lack of global weather data. But,
technologically it appears possible to obtain these global data with further de-
velopment of new tools such as the meteorological satellite,

Development of the ability to make long-range and more accurate forecasts
would have a profound impact on our economy and society, It would permit us to
provide greater protection of life and property from the ravages of storms and
floods. It would increase the safety and efficiency of air and marine transporta-
tion. It would allow us to utilize our national fuel and energy resources more
efficiently. It wounld permit more effective planning of construetion and other
industrial activities. It also would allow our farmers to receive vital gnidance
for the planning of such activities as planting, spraying, irrigation, harvesting,
storing, and marketing.

The resolution would have a significant impact on the Department's Environ-
mental Science Services Administration (ESSA) which was designated by Presi-
dent Johnson—in his statement on the ocecasion of World Meteorological Day,
March 23, 1966,—as the foeal point for coordinating this nation’s efforts in the
World Weather Program, In addition to the coordinating and planning functions
as reflected above, ESSA has a large share of implementing the 11,8, portion of
the World Weather Program plan. The total plan was recently approved by the
World Meteorologieal Organization Congress V,

Within the U.S. effort on the World Weather Program, ESSA is charged with
implementing those aspects of the global observing system, the global communieca-
tions system and the global processing system for which the United States will
have responsibility, with conducting basie research on the dynamics of global
wind systems and the interactions between the atmosphere and the land and sea,
and with cooperating with the National Aeronautics and Space Administration
in the development, testing, and operation of environmental satellite technology.

The direct dollar benefits to Agrienlture, Commerce, and Industry and the
increased protection of life and property that will acerne to the peoples of the
United States are factors that weigh heavily in favor of this joint resolution. The
United States has been a leader in developing the concept of the World Weather
Program, and the other nations look to the United States for continued leadership.
H. J. Res, 658, if enacted, would provide the other nations of the world with a
clear statement of the United States’ intent to participate and cooperate in this
mutually advantageous program.

We have been advised by the Bureau of the Budget that there would be no
objection to the submission of this report and that enactment of this legislation
would be consistent with the Administration’s objectives.

Sincerely,
JamEes L. PARRrIs,
Acting General Counsel.
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DEPARTMENT OF AGRICULTURE,
Washington, D.C., August 17, 1967.
Hon., HArLEY (. STAGGERS,
Chairman, Committee on Interstate and Foreign Commerce,
House of Representatives.

Dear Me. CHAIRMAN : This is in reply to your request of July 10, 1967, for
a report on H.J. Res. 638, to provide for an expanded and intensified effort to
increase the accuracy and extend the time range of weather predictions and to
request the President to take action so that the peoples of the United States
derive, at the earliest possible time, the social and economic benefits that would
accerue from achievement of this new level of capability in weather predictions.

This joint resolution would declare the policy of the United States to partici-
pate in and give full support to the world weather program which includes (1)
a world weather watch for observation of the global atmosphere and commu-
nication of weather data, and (2) a comprehensive program of research relating
to long-range weather prediction and climate modification. It would request
the President to cooperate with other nations with respect to five programs:
international weather observation and data exchange; development of new
procedures for weather forcasting; research on wind systems and interactions
between atmosphere and earth; training of scientists and engineers for anthor-
ized programs; and techniecal assistance to other nations and international
organizations. To implement these provisions, the President would transmit a
plan to Congress each year setting forth programs and activities to be conducted,
and designating agencies to conduct the activities and seek appropriations thereof.

The interests of agriculture are implicit to the objectives of this resolution.
We wonld be most vitally concerned with the program of research on the inter-
actions between the atmosphere and the underlying earth, including the collee-
tion of the date that may be required for these research activities. We would
be equally concerned with the program for the training and education of scientists,
engineers, and technical personnel for the development, operation, and conduct
of any system or program interrelating weather with the growth and production
of crops, forests, and livestock or the social and economic implications to rural
areas in general.

Our research programs and those of the eooperating land-grant colleges and
State agricultural experiment stations include significant effort in the field of
meteorology. The experiment stations and their branches have a long history
of weather data collection and analysis with relation to plant growth and
development. Regional and interregional cooperation has been effected and
networks of sites for phenologieal observations to aid in studying the response
of plants to the environment have been established in cooperation with the
Weather Barean.

The National Program of Research for Agriculture recognizes the need for
research to manage air and climate as essential elements in conserving and
using our soil, land, water, timber, range and recreation resources, The proposed
H.J. Res. 688 could expedite research in agriculture directed to weather effects,
probabilities and agricultural decision making, and enhance agrieulture and
forestry here as well as abroad.

The Bureau of the Budget advises that there is no objection to the presentation
of this report in that enactment of this legislation would be consistent with the
Administration’s objectives,

Sincerely yours,
JoHN A, SCHNITTKER,
Acting Secretary.

DEPARTMENT OF THE INTERIOR,
OFFICE OF THE SECRETARY,
Washington, D.C., October 30, 1967.

Hon, HARLEY O. STAGGERS,
Chairman, Committee on Interstate and Foreign Commerce,
House of Representatives, Washington, D.C.

Dear Me. Staceers: Your Committee has requested a report on H.J. Res, 688,
a joint resolution “To provide for an expanded and intensified effort to increase
the aceuracy and extend the time range of weather predictions and to request
the President to take action so that the peoples of the United States derive, at
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the earliest possible time, the soeial and economie benefits that would accrue
from achievement of this new level of capability in weather predictions.”

We recommend that the resolution be enacted.

H.J. Res. 688 would provide for support of a worldwide system of observation,
commuunication, processing, and analysis of weather data, and a research program
utilizing these data for the development of a capability in long-range weather
prediction. It would also provide for studies and evaluation of inadvertent cli-
mate modification and the feasibility of intentional climate modification. It
would provide for the training and eduecation of scientists, engineers, and tech-
nical personnel for the development, operation, and conduct of any system in
which the President is authorized to participate. It would provide for technical
and training assistance and facilities to other nations or to international organi-
zations in order to assure their effective participation in such a program. Under
provisions of the resolution the President is to submit a plan to the Congress
before March 1 of each year setting forth the proposed participation of the
United States for the next fiscal year, a statement of the activities to be con-
ducted, and the department or agency which is to conduct the activities and
which shall seek appropriations therefor.

Enactment of the resolution would promote a signifiecant improvement in long-
range forecasting, which in turn would result in material benefit to this Depart-
ment’s reclamation program generally, and to the Atmospheric Water Resources
Program in particular, The broad language of the resolution does not permit any
estimate of the cost of support and participation in the proposed program. The
costs would be determined by the kind and number of observations, which in
turn would be determined to a great extent by the application and results of
data obtained from prior observations, The implementation of the program would
necessarily demand a strict review of the data requirements of each participant
to avoid duplication, and also to assure that all participants have the benefit
of results obtained from all studies,

The results gained from the worldwide program would be of material value
in advancing our Atmospheric Water Resources Research Program. With more
detailed and reliable short-range and long-range weather predictions, we would
be able to condunet field operations and experiments with a greater degree of
accuracy. Furthermore, the results of such operations and experiments could
be determined more preecisely.

The Bureaun of the Budget has advised that there is no objection to the presen-
tation of this report from the standpoint of the Administration’s program. and
that enactment of this legislation would be consistent with the Administration’s
objectives.

Sincerely yours,
KexxeETH HoLnuM,
A sgistant Secretary of the Interior.

OFFICE OF THE SECRETARY OF TRANSPORTATION,
Washington, D.C., September 25, 1967.
Hon, Harrtey O, STAGGERS,
Chairman, Committee on Interstate and Foreign Commerce,
House of Representatives, Washington, D.C.

Dear Mr. StAcGERS: This letter is in reply to your request of July 11, 1967,
for the views of this Department with respect to H.J, Res. 688, a joint resolution
“To provide for an expanded and intensified effort to increase the accuracy and
entend the time range of weather predictions and to request the President to take
action so that the people of the United States derive, at the earliest possible time,
the social and economie benefits that would acerue from achievement of this new
level of capability in weather predictions.”

The joint resolution wonld declare it to be the policy of the United States to
participate in and give full support to the World Weather Program. Additionally,
the joint resolution would request the President to cooperate with other nations
in specific programs implementing the overall World Weather Program. The
Department recommends adoption of such a national policy.

Cooperation with other nations in the overall World Weather Program would
include a program to communieate, process, and analyze world-wide weather
data; a program to develop new technology procedures and technigues for the
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observation of global atmosphere ; a program of research on global wind systems ;
a program for the training and edueation of appropriate personnel to participate
in the World Weather Program ; and a program to provide appropriate technical
and training assistance and facilities to other nations and to international organi-
zations to enable their participation in the overall prograim.

The emphasis indicated, particularly with regard to collection of weather data.
would undoubtedly create impact on some current Coast Guard missions and op-
erations. The need for ocean-station vessels would be reinforced. Development
of national and international data buoy networks would probably be accelerated.

Obvious benefits would acerue to transportation systems, particularly air and
marine transportation. The World Weather Program is a forward-looking plan
which should contribute greatly to the social and economie benefit of all nations.

The Bureau of the Budget advises that from the standpoint of the Administra-
tion’s program there is no objection to the submission of this report for the con-
sideration of the Committee in that enactment of this legislation would be con-
sistent with Administration objectives,

Sinecerely,
JouN L. SWEENEY,
Assistant Secretary for Public Affairs.

DEPARTMENT OF THE AIR FoRrce,
OFFICE OF THE SECRETARY,
Washington, D.C., September 20, 1967.
Hon. HArLEY O, STAGGERS,
Chairman, Committee on Interstate and Fore ign Commerce,
House of Representatives.

DeAR Mr, CHAIRMAN: Reference is made to your request to the Secretary
of Defense for the views of the Department of Defense with respect to IHLJ. Res.
G858, 90th Congress, to provide for expanded and intensified effort to increase
the accuracy and extend the time range of weather predietions and for other
purposes, The Department of the Air Force has been designated to express the

views of the Department of Defense.

H.J. Res. 688 would establish that it is the policy of the United States to
participate in and give full support to certain world weather programs. In
furtherance of this policy the Congress would request the President to cooperate
with other nations in weather programs. Additionally, the resolution would
require that the President transmit to the Congress before March 1 of each
year a plan setting forth the proposed participation of the United States for
the next fiseal year in international programs in meteorology.

Any international program which contributes to more complete and eflicient
observation, communication, processing and analysis of world-wide weather data
and which may lead to the development of capabilities for long-range weather
prediction or large-scale climate modification would obviously be of interest
and benefit to the Department of Defense. In fact, this Department is constantly
seeking, through research and development and day-to-day operations, to im-
prove the understanding of the general circulation of the atmosphere as well
as to extend and improve its forecast capability. These efforts, although under-
taken in response to the specialized needs of the Department of Defense, ean
make an effective contribution to a world weather prog 1. For example, the
Automated Weather Network: the Military Rocketsonde Network: the Aerial
Weather Reconnaissance Program: and the Solar Observing and Forecasting
Network, to mention but a few, are programs pioneered by the Department of
Defense which might complement a world weather program. Likewise, new
equipments developed by the Department of Defense to meet rigid technical
requirements may be effective in accomplishing future improvements in a world
wedather watch system, as has frequently been the case in the past with eivilian
wedather serviees,

However, because of the specialized nature of Department of Defense meteoro-
logical requirements, and because a proposed world weather program is a wholly
civil undertaking, it is not considered desirable that any of these purely military
programs become an integral part of an international system; nor can the
Department of Defense become dependent upon an international civil cooperative
program in fulfilling its meteorological requirements. The Department of Defense,
therefore, interprets H.J. Res, 688 as containing no restrictions on its responsi-
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hi]itit_‘s and functions in meteorological research, development, and operational
activities,

In view of the above, the Department of Defense defers to those Federal agen-
cies primarily concerned with such a program,

This report has been coordinated within the Department of Defense in accord-
ance with procedures prescribed by the Secretary of Defense.

The Bureau of the Budget advises that, from the standpoint of the Administra-
tion’s program, there is no objection to the presentation of this report for the
consideration of the Committee, and that enactment of this legislation would be
consistent with Administration objectives.

Sincerely,
ALEXANDER H, Frax,
Assistant Secretary, Research and Development,

DEPARTMENT OF STATE,
Washington, D.C., August 21, 1967.
Hon. HARLEY 0. STAGGERS,
Chairman, Committee on Interstate and Foreign Commerce,
House of Representatives.

DeAR MR. CHAIRMAN : The Secretary has asked nie to reply to your letter of
July 10, 1967, enclosing for comment a copy of House Joint Resolution 688 which
alls for United States participation in expanded world weather programs which
include a world weather watch and a comprehensive program of research for the
development of a capability in long-range weather prediction and the study and
evaluation of climate modification programs.

In the opinion of the Department of State active United States participation in
these programs is in the interest of the United States. The World Weather Watch
will provide an expanded international system for the observation of the atmos-
phere over the entire globe and for the rapid communication and processing of
global weather data. The proposed research program will provide a better sci-
entific understanding of the physical processes of the atmosphere essential to
developing a capability for long-range weather prediction.

The 128 Members of the World Meteorological Organization are joining to-
gether in the cooperative implementation of these expanded world weather
programs

The United States is in the forefront of scientific and technological advances in
this field. The other 127 Members of the World Meteorological Organization will
be looking to us for continued leadership. With our leadership and active
participation in these programs, the other Members of the Organization are much
more likely to contribute significantly to the success of these programs. The
United States will benefit substantially by their participation in these programs
because we need their input for a meaningful weather program in this country.

The programs of the World Meteorological Organization are an extraordinary
example of international cooperation substantially benefiting every one of the
128 Members of the Organization. The global atmosphere is an indivisible whole,
The principal obstacles to long-range weather prediction and a determination
of the feasibility of large-scale weather modification are the lack of adequate
global data and an understanding of the physical processes of the atmosphere,

Expanded United States participation in these programs will contribute sig-
nificantly to meeting these obstacles.

The Department of State accordingly supports the approval of House Joint
Resolution 688,

The Burean of the Budget has advised that there is no objection to the submis-
sion of this report and that enactment of this legislation would be consistent
with the Administration’s objectives.

Sincerely,
Wrirriaym B. MACOMBER, Jr.,
Assistant Secretary for Congressional Relations,
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NATIONAL SCIENCE FOURDATION,
OFFICE OF THE DIRECTOR,
Washington, D.C., October 27, 1967.
Hon. HARLEY O, STAGGERS,
Chairman, Committee on Interstate and Foreign Commerce,
House of Representatives, Washington, D.C.

DEAR MR. CHAIRMAN : This is in further reply to your request of August 2, 1967
for comments on H.J. Res. 688, “To provide for an expanded and intensified effort
to increase the accuracy and extend the time range of weather predictions and
to request the President to take action so that the peoples of the United States
derive, at the earliest possible time, the social and economic benefits that would
accrue from achievement of this new level of capability in weather predictions.”

The National Science Foundation strongly endorses H.J. Res. 688 and hopes
that the Congress will act favorably upon it.

The world weather program is a truly cooperative project coordinated do-
mestically by the National Academy of Sciences and interageney committees,
and internationally by the International Council of Scientific Unions and the
World Meteorological Organization, The National Science Foundation has par-
ticipated in the design of the program.

We feel that not only will the world weather program aid in the development
of long-range weather prediction, but also that the associated theoretical studies
will provide the necessary tools to evaluate the phenomenon of inadvertent
climate modification and the feasibility of intentional elimate modification,
Adoption of H.J, Res, 688 will aid in the realization of these goals, and the plan
to be submitted annually to the Congress nunder Section 3 should provide useful
information.

The Bureau of the Budget has advised us that it has no objection to the sub-
mission of this report and that enactment of this legislation would be consistent
with the Administration's objectives.

Sincerely yours,
LEraxp J, HAWORTH,
Director,

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION,
Washington, D.C., August 21, 1967.
Hon, HARLEY 0. STAGGERS,
Chairman, Committee on Intersiate and Foreign Commerce,
House of Representatives,
Washington, D.C.

Dear Mr, CHAIRMAN @ This is in further reply to your letter of July 10, 1967,
requesting comments from the National Aeronautics and Space Administration
on H.J. Res, 688, “To provide for an expanded and intensified effort to increase
the accuracy and extend the time range of weather predictions and to request
the President to take action so that the peoples of the United States derive, at
the earliest possible time, the social and economic benefits that would acerue
from achievement of this new level of capability in weather predictions.”

H.J. Res, 688 would declare it to be the policy of the United States to par-
ticipate in and give full support to the world weather program. It would re-
quest the President to cooperate with other nations in programs for (1) improv-
ing the existing international weather system;: (2) developing new technology,
procedures and techniques for observing and communicating world-wide weather
information ; (3) cooperating in research on global wind systems and the inter-
action between atmosphere and earth and oceans; (4) training scientists, engi-
neers and technicians in weather technology ; and (5) providing technical train-
ing and assistance to other nations and to international organizationsg so that
they can effectively participate in the international system. The bill would require
the President, or or before March 1st of each year, to transmit to the Congress
plans setting forth the participation of the United States for the next fiscal
year in international programs on meteorology.

The Interagency Committee on International Meteorological Programs. which
is chaired by the Assistant Secretary of Commeree and in which NASA and
other agencies of the Federal Government with interests in the meteorolozical
programs have representation, has reviewed the bill in the light of pending pro-
grams and has concluded that it represents an appropriate recognition of the
role that should be played by the United States in meteorological research and
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operations. The proposal would support enrrent and planned National Aero-
nautics and Space Administration programs in the meteorological area. ;

In view of the foregoing, the National Aeronautics and space Administration
interposes no objection to the enactment of H.J. Res. 688,

The Bureau of the Budget has advised that there is no objection to fthe sph—
mission of this report to the Congress, and that enactment of the legislation
would be consistent with the Administration’s objectives.

Sincerely vours,
Roeerr F. ALLNUTT,
Agsgistant Administrator for Legislative Affairs.

Mr. Macponarp. I understand that the experts and spokesinen from
the concerned executive departments and agencies are with us this
morning. We look forward with interest to receiving their testimony
on this important matter and our first witness will be Dr. Robert M.
White, Administrator, the Environmental Science Services
Administration, Department of Commerce.

STATEMENT OF ROBERT M. WHITE, ADMINISTRATOR, ENVIRON-
MENTAL SCIENCE SERVICES ADMINISTRATION, DEPARTMENT
OF COMMERCE ; ACCOMPANIED BY ROBERT B. ELLERT, ASSISTANT
GENERAL COUNSEL; W. FERGUSON HALL, STAFF SCIENTIST, OF-
FICE OF PLANS AND PROGRAMS; AND DR. RICHARD HALLGREN,
DIRECTOR, OFFICE OF WORLD WEATHER SYSTEMS

Dr. Warre, Mr. Chairman, before I begin, I would like to introduce
my colleagues. This is Mr. Ferguson Hall of our Office of Plans and
Programs; Mr. Robert Ellert, from our General Counsel’s Office ; and
Dr. Richard Hallgren,

It is a particular pleasure for me to testify before this committee
which has shown longstanding and continuing interest in weather
modification.

The committee’s early interest in weather modification was demon-
strated in March 1948, when less than 2 years after Dr. Irving Lang-
muir and Dr. Vincent J. Schaefer made the first successful demonstra-
tion of cloud modification, the committee was considering legislation
fo authorize the Weather Bureau to conduct experiments in cloud
seeding. In April of this year, almost two decades later, Mr. Staggers,
the chairman of this committee, introduced H.R. 9212, a bill on which
we are commenting today.

I believe that the committee’s demonstrated interest in weather modi-
fication follows naturally from its deep and long-term concern with
weather prediction and the activities of the Weather Bureau. In my
opinion, weather prediction and weather modification are reciprocal
in many ways.

The committee was also responsible for the enactment of the first
law relating specifically to weather modification. This was Public Law
83-256 of August 18, 1953, which created the Advisory Committee on
Weather Control. The purpose of this law was to make a complete
study and evaluation of public and private experiments in weather
modification.

Significant progress in weather modification has been made in the
past 20 years. Today I am here to present the views of the Department
of Commerce on weather modification and to voice our strong support




26

of HLR. 9212, a bill to establish a comprehensive weather modification
Program.

H.R. 9212 authorizes a broad national program in weather modifi-
cation. The bill recognizes the importance and relationship of weather
modification to the missions of various Federal agencies, For example,
the Department of Commerce is authorized to conduct a compre-
hensive program in weather modification including control of severe
storms; the Department of the Interior, to conduef a program aimed
to augmenting our water resources: the Department of Agriculture,
to explore means for combating lightning and hail; the Department
of Health, Education, and Welfare, to ac apt weather modification to
relieve pollution of our air; and the Federal Aviation Administration,
to expand programs in fog dispersal at airports. In addition, the Na-
tional Science Foundation would continue to support basic research
in the atmospheric sciences, including research that will aid in the
understanding of weather modification, The past work of the Founda-
tion has proved to be invaluable in increasing our understanding in
this area.

The bill would also provide administrative authority necessary to
the accomplishment of the function in weather modification which
it authorizes. In addition, the bill looks beyond delegation of fune-
tions and administrative authority and provides for consideration of
the various types of problems that could arise in the conduet of a
large Federal weather modification program. Thus, interagency stud-
ies of social, economic, ecological, biological, legal, and regulatory
questions in the field of weather modification would be authorized,
and the results of these studies would be reported to the Congress.

The bill would also authorize the development of limited regula-
tions to protect federally sponsored weather modification aetivities
from contamination by other weather modification activities, although
compliance with these regulations would be voluntary. The bill also
authorizes coordination of the agencies’ activities in weather modifi-
cation by the President and contains adequate authority for the inter-
national cooperation which the President has recommended,

This bill will enable the United States to accomplish the objectives
which President Johnson recently set forth in transmitting the annnal
weather modification report to the Congress:

To develop the full potential of weather modification, we must continue onr
research and experimentation. We must bring to the effort our best skill=

and our most advanced technologies. We must better organize onr efforts in
this area.

And we must join with other nations in the search for solutions, for the
weather respects no national boundary.

This bill is also responsive to the recommendations of two recent
reports on weather modification which call for an expanded, integrated
national program. The first report summarizes 2 vears’ work of a Na-
tional Academy of Sciences Panel on Weather Modification. The
second report is the result of an inquiry by a Special Commission on
Weather Modification of the National Science Foundation.

In its summary of these reports to the President and Congress, the
National Science Foundation said that they “mark a milestone in the
history of weather modification. Assessing the progress of the at-
mospheric sciences and of weather modification over the past 20 years,
they state that for the first time there is a scientific basis for cau-
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tious optimism about the future of weather modification.” This “cau-
tious optimism™ is based on the many recent advances that have been
occurring in our understanding of the weather.

We have developed knowledge of the fundamental mechanics of
weather. We have made considerable progress in the use of computers
to study and simulate hemispheric weather patterns. Satellites have
been launched to make weather observations on a global basis. The
world weather program, which I will discuss in detail in a separate
statement, will provide us with an additional wealth of information
on the earth’s pattern of weather.

Both the NAS and NSF reports point out that the United States

presently lacks a broad, systematic, and comprehensive program to
extend and exploit available scientific knowledge. In the past, our
efforts have been fragmentary and suberitical—far below the size and
quality needed for effective work.
_ The reports urge prompt and thorough study of ways and means of
improving the U.S. efforts in weather modification, and the Depart-
ment of Commerce agrees that these efforts must be improved and ex-
tended, so that we may take full advantage of our capabilities to make
significant scientific and technical advaneces. The task we must begin
is to organize the necessary scientific and technical resources to learn
what can be done and how best to do it and to assess the consequences.
We believe that HL.R. 9212 will provide the comprehensive program
needed if the United States is to make a significant breakthrongh in
weather modification.

We must not delay in seeking the advantages of weather modifica-
tion. The potential benefits to our country and mankind in general are
enormous. Control of severe storms alone could save our count ry
hundreds of lives and billions of dollars annually. Poesitive control of
precipitation would benefit agriculture and the economy immensely.

In seeking the enormous benefits that can flow from weather modifi-
cation, we must not lose sight of its relation to weather prediction.
Modification and prediction of the weather use similar data and equip-
ment, including satellites, radar, ocean and land observations, and
balloon soundings. Furthermore, to determine the effect of a particular
modification technique, we must be able to predict what would happen
under given conditions if the technique were not used.

In short, we face inefliciency in the use of facilities and possible
ineffectiveness in research if we attempt to divorce weather modifi-
cation from the balance of meteorological science. The Environmental
Science Services Administration is, of course, the Nation’s principal
agency in meteorological science, and is at the forefront of \w:lt]lwl'
prediction and the gaining of new understanding and insight into
weather processes. On the basis of this broad experience in meteorology
ESSA is already engaged in an active research program in weather
modification.

Present. ESSA facilities provide a valuable nucleus for expanding
our Nation’s program. ESSA’s Atmospheric Physics and Chemistry
Laboratory at Boulder, Colo., is equipped for laboratory studies and
field experiments. Other specialized laboratories of the Institutes for
Enviromental Research participate in weather modification studies
and experiments. These include the National Hurricane Research
Laboratory at Miami, Fla.; the National Severe Storms Laboratory




at Norman, Okla.: the Geophysical Fluid Dynamies Laboratory here
in Washington, D.C.; and the Air Resources Laboratory, also in
Washington. Flight support is provided by the ESSA Research
Flight Facility based in Miami.

ESSA will continue to place strong emphasis on cloud and storm
exploration, field experimentation, and simulation of weather on elec-
tronie computers. Advances in the design and statistical evaluation of
tests will be sought. The study of the possibility of inadvertent
weather modification, now underway, will be intensified. Supporting
laboratory research into cloud and precipitation physies will be
strengthened. Ground and aireraft facilities, adequately instrumented,
will be provided for both our own program and those carried out in
collaboration with other agencies and research groups.

We wish to call particular attention to section 201 (a) of H.R. 9212
which authorizes the Secretary of Commerce to carry out a “compre-
hensive program” in the field of weather modification, and upon re-
quest, to furnish technical assistance and information in that field to
other Federal departments and agencies.

The Department views this subsection (a) (1) as authorizing the
Secretary to mount a broad program to advance the science and
technology of weather modification that supports the various aspects
in which other Federal departments and agencies are interested, such
as the augmentation and redistribution of precipitation, the suppres-
sion of hail, the suppression of lightning, and the dissipation of fog.

This approach is consistent with section 101 (b) (2), which calls for
the weather modification activities of the United States to be con-
ducted with full consideration of “the mutual dependence of weather
modification, weather forecasting, climatology, and other aspects of
atmospheric sciences and meteorological services.”

I would now like to review briefly a number of our current activities
and our plans for the future.

PRECIPITATION MODIFICATION

First of all, T would like to discuss precipitation modification. In
broader perspective this includes the ability to increase, decrease, or
redistribute rain and snowfall. Success in this area remains one of the
high-priority goals of weather modification, It would provide signifi-
cant. benefits today in view of our dwindling water resources, and
would be of even greater benefit in the future when water supply may
become critical. Although we must not expect rain-increasing projects
to solve all problems—since we still must depend upon nature to
supply the clouds—nevertheless, modification techniques could be-
come an important factor in our overall water resources development
effort.

The current situation in rainfall stimulation is confused. It appears
that weather modification efforts could result in increases in snowpack
on our western mountain ranges, although further tests are necessary.
Several commercial projects appear to have been successful in other
parts of the Nation. Carefully conducted projects in Israel and India
seem to have defintely established success in those areas. Similar suc-
cess has been reported in Australia.

On the other side of the ledger, however, a number of well-designed
experiments, including some carried out in our own country and in
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Canada, have shown no effects. One of the first tasks to be undertaken
must. be to reconcile these conflicting results, and determine when,
where, and how increased rainfall can be produced.

Two basic steps are required : First, we must make detailed explora-
tions of the internal structure of clouds under differi ing climatic and
regional regimes, to assess the efficiency of natural prec 1pil wtion mech-
anisms, and the extent to which artificial intervention is possible.

Second, we must determine the proper seeding techniques to employ
in each situation. Differences, both in cloud structure and seeding
methods, may have accounted for the variable success so far achieved.
Further, we must determine the effects of modifying precipitation on
the intensity and circulation of storm systems, to make certain that
unwanted changes do not oceur.

Some of ESSA’s current projects in this field include:

The Great Lakes project, a study of the possibility of moderating the
severe snowstorms occurring in early winter along the southern shores
of Lake Erie and Lake Ontario. Cornell Aeronautical Laboratory,
Pennsylvania State University, and the State University of New York
are the participating research groups.

The Northeast project, aimed to determining precipitation modifi-
cation potential in the full spectrum of cloud and storm systems oceur-
ring in that area. Detailed design of the experimental approach is
being prepared by New York University.

The cumulus precipitation project, to be carried out in southern
Flerida, now in the planning phase. Seeding  of maritime cumulus
clouds over the ocean by the U.S. Navy and TSSA appears to have
caused substantial buildup of the clouds. These experiments will now
be repeated over land, where the effects on precipitation can be
measured.

Incidentally, behind this chart, Mr. Chairman, I have “before and
after pictures of one of these seeding attempts, if you care to see them.

These experiments were conducted jointly with the Navy over the
ocean. The objective was to determine the effect of seeding on certain
kinds of ecumulus clouds. This is an actual photograph of what hap-
pened in a seeding attempt. We call this the “explosive” growth of a
cloud.

You see the cloud before seeding on the left and the difference after
seeding on the right. It seems rather clearly related to the actual seed-
ing operations that were conducted.

Computer modeling of precipitation processes, now being carried out
by Allied Research Associates, Inc., will permit initial experimentation
on the computer, and will assist frreﬂ(h in analyzing the results of field
exper iments.

Future plans include expansion of the field program to other parts
of the Nation, including our Norman, Okla., site, and locations in
the Midwest and west coast.

HURRICANES

The possibility of artificially moderating the destructive aspects of
tropical storms and hurricanes remains a major goal of ESSA’s
weather modification program. Experiments begun in 1961 are being
continued through Project Stormfury, a joint plo]eLt of the U.S. Niuy
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and ESSA, with Air Force assistance, which employs specially instru-
mented aircraft for carrying out cloud-seeding experiments and col-
lecting research data.

The project involves the massive seeding of supercooled clouds, near
the storm’s “eye wall”—and I have a chart here which will show the
“eye wall” to you, Mr. Chairman.

Vhen you get into the eye of the hurricane, the wall of white clouds
vou see there is called the “eye wall.” We introduce silver iodide in the
eye wall of the hurricane, thereby releasing heat, and affecting the
storm’s heat balance.

The project also involves seeding in the “rain bands™ which spiral
toward the eye. Unseeded storms are monitored to provide data for
comparison with the experimental hurricanes.

Two experiments carried out thus far are encouraging, since changes
in eye wall structure and reduetion of wind speeds followed the seed-
ing. However, many additional tests will be required to verify whether
the seeding was, in fact, the causative factor.

]':ll‘zl”l‘.h]]_&_{' this experimental activity, expanded programs of hurri-
cane exploration and computer simulation will be conducted under the
sponsorship of the National Hurricane Research Laboratory. The
highly successful photography from the NASA ATS-B synchronous
satellite opens up new approaches to hurricane observation.

In addition, however, it will be necessary to view the hurricane much
more extensively from within and from below. This will require up-
grading of the aireraft of our research flight facility. And I believe
I have a photo of one of our aircraft. This is a heavy airveraft flight
facility designed specifically to explore hurricanes and severe storms.
The aireraft are instrumented and designed specifically for this
purpose.

Increased measurements of the interaction between the air and sea
surface in hurricanes ave required, calling for radically new measuring
techniques,

The new data thus acquired will provide the input necessary for the
construction of more realistic mathematical models of hurricane cir-
culation for use with high-speed computers to permit simulated experi-
ments to be carried out in the laboratory.

THUNDERSTORMS, TORNADOES, HAIL, LIGHTNING

The spring and summer thunderstorms oceurring over much of the
Nation are prime sources of moisture for agriculture, and thus con-
stitute an important national asset. On the other hand, when over-
developed they bring tornadoes, damaging hail, and severe lightning
storms to many areas. A very important area of weather modification
will be a search for ways to moderate the severity of these storms and
still preserve their indispensable precipitation.

Our National Severe Storms Laboratory is expanding its investiga-
tions into the canses and nature of tornadoes and other severe local
storms. Possibilities are being sought for reducing the energy input to
these storms, or dissipating the energy in less harmful paths. We be-
ligye that continued exploration and analysis, theoretical modeling and
simulation with computers, and future field experiments will con-
tribute to the fuller understanding of these storm and lead the way to
their successful modification.




31

Hail suppression appears to be one of the more tractable of the sev-
eral modification possibilities associated with severe local storms. A
national hail modification research plan, now being formulated by an
interagency group, will provide a focus for a major effort in this area.
A broad attack will be necessary, involving theoretical, numerical, and
laboratory studies, as well as field exploration and preliminary experi-
ments, before we will be ready for a full-scale field project. It is en-
couraging, however, that many of the tools for storm analysis and
storm seeding are in sight. These include specialized radar, infrared
and microwave sensors, improved seeding techniques, and the capa-
bility for analysis of storms from airborne measurements.

Fayorable results in the reduction of hail damage by heavily seeding
incipient storms at critical stages in their development have been
reported in the Soviet Union. These reports are being carefully studied,
and should lead to a repetition of the experiments here.

ESSA and the U.S. Army are conducting a joint experiment to
moderate lightning near Flagstaff, Ariz., by distributing chaff—
metalized threads—in thunderstorms in an effort to “short circuit” the
electrical charges before they reach lightning intensity. Results will be
compared with those of experiments conducted by the U.S. Forest
Service near Missoula, Mont., using another technique,

Future research will emphasize isolation of the cause of thunder-
storm electricity, and means for preventing its development, Effects
of lightning suppression on precipitation will be carefully evaluated.

In case of fog and low stratus clouds, these create hazards to avia-
tion, and in the case of fog, to other transportation. Marked success
has been achieved in clearing airport approach zones and runways
in cases where the fog or cloud is supercooled, and the technique has
become operational at a number of airports. The dispersal of “warm”
fog represents different problems. Several possible approaches are
being considered by ESSA and by other Federal agencies,

Fog and cloud dispersal may have important application for high-
ways and harbors, for relieving air pollution, and for loeal climate
control. Interagency plans for further research and engineering are
in preparation, and will assist in the development of an expanded
national program in this area.

Turning now to quite a different aspect of weather modification—
that of the effects we may be producing inadvertently through air
pollution—the first requisite is a network of “benchmark” stations for
measuring changes in the chemical content of the atmosphere taking
place over the years. This is now being done at our observatory on
Mauna Loa, Hawaii.

I have a picture of this observatory. It is interesting from the fol-
lowing point of view, Mr. Chairman. Here is the only long-term record
that we have in the world of the increasing content of carbon dioxide
in the atmosphere, and there is a need for other such stations.

A second station will soon be in operation near Boulder, Colo. In
addition, we look toward a global network, initially involving a san-
pling line from the Arctic to the South Pole along the Americas, and
later including other continents. First, attention will be given to the
concentration of carbon dioxide resulting from the burning of coal
and oil, which may be affecting the atmosphere’s radiation balance.
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The possibility of deliberate changes in climate is also receiving
attention, although the chances for success seem remote at present.
Drought relief is one aspect of great interest, but major relief wounld
require interference with hemispheric flow patterns—a step not within
our reach at present.

All aspects of large-scale climate modification must of necessity be
studied theoretically through the development of a comprehensive
theory of atmospheric cireulation, and through complete simulation
by computer of the effects of possible human intervention. This work
is advancing at ESSA’s Geophysical Fluid Dynamics Laboratory
and at a number of university centers.

Many other important aspects of weather modification will receive
increasing attention and will support the full achievement of weather
modification potentialities. In the interest of brevity, I will merely
outline several of these research areas:

Physics and chemistry of precipitation: To overcome our present
rudimentary knowledge in this field, and establish a firm scientific
basis for precipitation modification.

Cloud nucleation studies: To resolve recent questions regarding
the effectiveness of present seeding methods, and establish sound
standards.

Numerical modeling: To ecapitalize on present ability to predict
cloud-seeding effects, and extend such techniques to other forms of
weather modification.

Temporary inhibition of precipitation: To shift precipitation to
areas where it ean be better utilized.

Boundary layer effects: To further investigate sea-air and land-air
interactions, and the possibilities for deliberate alteration.

Radiation control: To consider techniques and effects of altering
the atmosphere’s heat balance, as a weather modification tool.

Water and energy budgets: To analyze the overall air-sea-earth
system in terms of the budgets of storms and clond systems.

Instrument and system development: To improve present instru-
mentation and search for advanced methods. To seek new approaches
in modification delivery systems. To consider future operational de-
ployment systems.

In addition to the foregoing will, of course, be the social, economic,
ecological, and legal studies, as specified in ILR. 9212, to be carried out
in cooperation with other agencies.

Carrying out a program of this size and complexity will require
additional resources of some magnitude. The most immediate need
is for modern aireraft with improved performance and greater econ-
omy of operation. The success of most of the work described above will
depend upon adequate aerial support. Provision must also be made
for equipping the several field experimental sites with adequate facil-
ities. In addition, improved laboratory and cloud-simulation equipment
will be needed.

Weather is an international phenomenon and knows no boundary
lines, and I wish to point out the importance of international coopera-
tion in the field of weather modification. The recent successes in Israel,
Australia, India, and the Soviet Union illustrate the impact that for-
eign research could have on our own program of weather modification.
H.R. 9212 recognizes the importance of international cooperation, and
provides sufficient authority for our present needs.




33

Gentlemen, recent studies have indicated that we are at a turning
point in the history of weather modification. We have before us the
opportunity to make significant advances toward modification, and
ultimately control of one of our most significant and largely untapped
resources, the atmosphere. H.R. 9212 would authorize a major program
in the field of weather modification.

The Department. of Commerce strongly supports this legislation and
the program which it would authorize. 'f‘]u-. senefits which could come
to the United States and to this world from the program are almost
limitless. We must not fail to seek them.

Mr. Chairman, I would be happy to answer any questions on H.R.
9212, or, 1f you desire, I can give my statement on the joint resolution
on the world weather program and answer any questions later.

Mr. Macpoxarp. Mr. White, we certainly appreciate your testimony.
I know that members of the committee will have some questions. I was
wondering if you could submit your statement in support of the world
weather program for the record, where it will appear as read, and sort
of summarize it for us, and perhaps we can ask you questions and cover
both.

Mr. Warre. T would be glad to.

The world weather program, Mr. Chairman, is, in my view, as the
person responsible for the weather services of this Nation, one of the
most important activities which this country can undertake.

Every nation needs every other nation’s weather data. Today we
receive weather data from all of the nations of the world, routinely and
regularly. Our major obstacle in seeking to improve the aceuracy and
extend the time range of our weather forecasts, which would have
enormous economic consequences, is that today we only have upper-air
weather observations from about 20 percent of the world.

Our scientists now tell us, based upon theoretical calculations that
if we could acquire the additional observations it would be possible for
us to extend our weather forecasts for 2 weeks.

To obtain the required observations it is necessary for us to work
cooperatively with other nations of the world in establishing the
proper kinds of global observation networks, global communications
systems, and global data-processing systems,

At the last Congress of the World Meteorological Organization, a
specialized agency of the United Nations, which is responsible for the
coordination of infernational weather matters, the countries of the
world reached firm decisions on movinig ahead with this program.

The attitudes of the other nations of the world were almost unani-
mous in identifying the world weather program as the most important
weather activity, not only in the interests of each individual nation,
but for the globe as a whole.

The various nations of the world indicated at the World Meteoro-
logical Organization Congress and subsequently that they ave pre-
pared to move ahead with their own resources to put in the necessary
observations for which they would be responsible, and to put in the
necessary communications systems for which they would be respon-
sible. It is important that this country also move ahead with them,
because the economic benefits to this country will be very, very signifi-
cant.
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A second part of this program deals with the research that would be
required to achieve a capability to make long-range weather forecasts.
This is called the global atmospheric research program.

This program visualizes a series of field experiments in which sue-
cessively we would begin to bring various parts of the atmosphere
under observation using the new technology which is now available
to us.

One thing that now makes this world weather program feasible and
timely is the development of the satellite, which now places us in a
position to acquire weather observations over the entire world.

When this is wedded to our communications and high-speed com-
puters, we are now in a position, if we can solve some of the tech-
nological problems so that we can get the required observations, to
move ahead in the research area and develop the techniques which will
vield us the kind of long-range forecasting capability we need.

[f we are ever fo consider in any serious way the possibility of
modifying weather and climate on a large seale, it will be necessary
for ns to have a rational basis on which to make decisions. We will have
to understand the consequences of what we propose to do. The only
way in which we will be able to do this will be to have the capability
to forecast for longer periods in advance than presently. Hence the
world weather program is vital for two reasons.

One, to generate a capability for long-range weather forecasts, up
to about 2 weeks, with its own economic benefits, and second, to estab-
lish a basis where we ean rationally think about the problem of large-
seale climate and weather control.

This is a brief summary of my statement, and T will submit it for
the record. ; 2

Mr. Macnoxarn. Without objection, vour entire statement will be
put in the record,

(Mr. White's prepared statement on H.J. Res. 688 follows:)

STATEMENT oF Rorerr M. WHITE, ADMINISTRATOR, FEINVIRONMENTAT SCIENCE
SERVICES ADMINISTRATION, DEPARTMENT oF CoMMErcE, oN H.J. REes. 688

Mr. Chairman and members of the subcommittee, I am pleased also to have
the opportunity to present the views of the Department of Commerce on House
Joint Resolution 688 and to strongly recommend its enactment.

This joint resolution declares it to be the policy of the United States to partic-
ipate in and give full support to the World Weather Program, a cooperative
international program which ineludes (1) a World Weather Watch—the develop-
ment and operation of a global weather observing, communication, and process-
ing system and (2) the Global Atmospheric Research Program—a comprehensive
program of research on the global wind systems of the atmosphere,

In furtherance of the above policy, the resolution requests the President to
cooperate with other nations' efforts to: make immediate improvement in the
existing international weather system:; develop new technology: earry out
research directed toward improved methods of predicting atmospheric condi-
tions including the collection of additional data that may be required: train
personnel ; and provide technical and training assistance and faeilities to other
nations and international organizations. The resolution also directs the President
to transmit to Congress annually a plan showing proposed United States partic-
ipation in the World Weather Program for the next fiscal year.

On April 3 of this year President Johnson stressed the need for the World
Weather Program when he said, *For centuries man’s inability to predict weather
far enough ahead has caused inealeulable human suffering. . . . The proposed
system will, through international cooperation, lead to improved weather fore-
casting and protection of life and property, and deserves the wholehearted sup-
port of the American people,”
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The United States has been a leader in the preparation of the plans for the
World Weather Program. It was a speech on the peaceful uses of outer space
by President Kennedy, before the United Nations in 1961, which stirred the
international activity that has led to the World Weather rogram. The United
Nations passed resolutions in 1961 and 1962 ealling upon the nations of the
world and the appropriate international institutions to develop a plan to cap-
ture the unparalleled opportunities which then could be foreseen for improving
the weather services of all nations of the world. This call has been heeded.

The Congress of the World Meteorological Organization held its fifth quad-
rennial meeting in April of this year. President Johnson instructed the United
States representatives to that meeting to “pledge the full and continuing par-
ticipation of the United States in this important endeavor.” At this meeting, the
World Meteorological Organization Congress delineated specific activities to be
pursued by the nations of the world over the next four years, recognizing that
it would take at least a decade to establish the World Weather Program fully.
The World Meteorological Organization plan is in accord with United States
views,

The World Weather Program is of great importance to the people of the
United States, It is only through this program that we can develop the capability
to make useful long-range weather predictions for periods of up to two weeks, to
increase the accuracy of weather predictions significantly, and to explore sys-
tematically the possibilities and limitations of large-scale weather modification
and climate modification,

The United States can achieve substantial economic benefits from successful
execution of the World Weather Program. These benefits wonld flow from posi-
tive use of long-range weather forecasts in the planning of weather-sensitive
activities, as opposed to our present mere defensive reaction to the weather in
the conduct of these activifies, As an example, consider agriculture. Farmers
would be able to schedule irrigation, spraying, planting, and harvesting more
efficiently and economically if long-range forecasts were available. Or, consider
the construction industry. Through appropriate scheduling far enough in advance,
builders would be able to avoid mueh of the materiel spoilage which now fre-
quently results from unexpected adverse weather and permit more efficient nse
of the labor force. The fuel industry could program the distribution of fuels
more efficiently. Transportation could become more efficient and safer. Other
activities which will be profoundly affected are merchandising, reereation, com-
mercial fishing, and water management. Although quantitative estimates of the
benefits that might resnlt to each of these areas are not available, I believe that
the return to our nation will far exceed the investment reguired.

The World Weather Program can ameliorate substantially the enormous toll
annually of lives and property in the United States and throughout the world
caused by weather hazards such as hurricanes, floods, tornadoes and snow
storms. In 1966 for example, the United States lost approximately a thousand
lives and over one billion dollars from property damage due to weather hazards
and catastrophes,

If through the data provided by the World Weather Program large-scale
wedther modification is found to be practicable, signicantly greater benefits
conld acerue to the United States. Slight but systematie inereases in total rain-
fall or small changes in average temperatures for certain areas of the United
States would make agriculture possible where none exists now. But I want to
emphasize that, at this time, we do not know whether large-scale weather
modification is feasible as opposed to the smaller scale modification which I have
previously discussed. We do know that with the World Weather Program we can
carry out a sound and reliable appraisal of its theoretical feasibility.

We cannot derive these benefits, however, by ourselves, An international pro-
gram is required. Weather is a global phenomenon, not local or only national.
Atmospheric disturbances do not respect political bonndaries. Changes occurring
in any one place have an effect on the entire face of our planet, in a matter of
days. Therefore, no single nation ean deal with the world’s weather alone, or
even predict its own weather for any extended period of time without the co-
operation of other nations.

Acenrate prediction of United States weather one or two days in advance re-
quires observed weather data from North America and most of the Pacific and
Atlantie Oceans: predictions for three or four days in advance require at least
hemispheric data : predictions for a week or more in advance require data from
the entire globe. Today we obtain adequate observations from only 20 percent
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of the world. And many of these are so delayed or garbled in t1-:1n:~‘mis.~a_iu11_tllut
they are of little value in producing forecasts. Yet these data are essential if we
are to produce accurate long-range forecasts for this country. A

It is clear that now is the time to join with the nations of the world in seeking
the benefits that will flow from a sueccessful World Weather Program. iuh-r!m-
tionally, the nations of the world have expressed a genuine interest in moving
forward with the World Weather Program. Scientifically and technologically,
we are now in a position to carry out the World Weather Program effectively,
thianks to recent developmments in many diverse fields from computers to obser-
vational technology. The theoretical basis for modern weather forecasting was
well established prior to the second World War. By the late 1940's, neans were
available to enable scientists to tackle a part of the problem, such as solving
simplified mathematical equations for deseribing the atmosphere and the proc-
esszes that collectively make our weather. But at that time the technology re-
quired for taking adequate global observations was not even on the horizon,
nor were computers fast enough to carry out more sophisticated simulations of
the global atmosphere. Today, the computers are fast and large enough to allow
us to begin such simulations, and we have working atmospheric models. Today,
the meteorological satellite is obtaining global cloud cover data and has the
potential of obtaining many of the other required global observations more effi-
ciently and economically. Our experience with ESSA’s operational meteorologi-
cal satellite system—the world’s first operational satellite system—Ileads us to
the conclusion that with further development the future global weather observa-
tion system will center aronnd such satellite systems, Thus, scientifically, techno-
logically, and internationally, recently established capabilities give us the op-
portunity to move forward to vastly improved weather services,

Now, I would like to turn to a more detailed description of the major elements
of the World Weather Program. As I pointed out earlier, the program consists
of two major lines of effort.

The first major line is to design and implement the World Weather Watch, a
new international system combining routine observation of the atmosphere over
the entire globe with rapid and efficient communication, processing, and analysis
of the resulting worldwide weather data. The World Weather Wateh during the
period 1968-1971 deals with three broad areas.

First, the international plan identifies 131 upper air observing land stations
which will be either newly established or upgraded to obtain the full range of
data required. The responsibility for the implementation of three of these stations
would fall to the United States, The others would be implemented by other
nations. Over the oceans, the plan is to equip 100 merchant ships to take both
surface and upper air observations. Thirty-two of these ships are projected for
implementation by the United States. In addition, the current meteorologieal
satellite systems of the United States and the Soviet Union are to be continued
and improved.

Second, the plan deals with analysis and processing of meteorological data.
The World Meteorological Organization plan ealls for expanding the scope of
the analyses and extending the use of high-speed computers at the three existing
World Meteorological Centers—one at Washington, one at Moscow, and one at
Melbourne. These centers prepare large-scale atmospheric and global charts,
analyses and forecasts for use by the various National Meteorological Centers
throughout the world.

Third, the plan includes the installation of an effective global communications
network which, as I said earlier, is also of vital importance to the United States
weather services, The United States and the Federal Republic of Germany have
already implemented a communications link between Washington and Offenbach,
The cost is shared by the two countries, Similarly, we are negotiating for the
installation of links between Washington and Brasilia and between Washington
and Tokyo. Other links, such as Moscow to Offenbach, Moscow to New Delhi
to Melbourne, and Tokyo to Melbourne—are either in use, or are in the advanced
planning stages.

To the maximum extent possible, the improvements called for in the three
areas set out above will be carried out by the individual nations. However. the
developing nations will most likely need technological and finanecial assistance
to implement some of the facilities which are called for in the plan, and whicl
are essential to the success of the World Weather Watch, This assistance will
be provided, as far as possible, by the United Nations Development Fund, In
addition, the World Meteorological Organization has established a Voluntary
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Assistance Program, through which the advanced nations may extend assistance
for selected World Weather Watch projects in the developing nations.

Now, let me turn to the second major line of effort of the World Weather
Program which is the comprehensive Global Atmospheric Research Program—
or GARP, as it is becoming known in this day of acronyms. GARP is designed
to give us the basic scientific understanding of the atmosphere's global wind
systems that we also need, if we are to improve the accuracy and extend the
time range of weather predictions.

An important step in the planning of GARP was taken in Stockholm early
this summer, At that time, atmospheric scientists from around the world,
under the joint auspices of the International Council of Secientific Unions and
the World Meterological Organization, met and developed the general plan of
the research program. The program will consist of two parts.

The first part will focus on the development of the mathematical models of
the atmosphere required for long-range weather predictions. These mathematical
models are used with electronic computers to predict atmospherie processes, A
great deal of progress has been made in the last decade, so that today, computer
programs based on such models are used routinely by over a dozen nations to
produce weather forecasts for one to three days into the future. Some recent
experiments, using complex and sophisticated research models, have demon-
strated that useful predictions for at least a week in advance can be made. In
other experiments it has been shown that the basic character of the atmosphere
is such that, in principle, useful predictions should be possible for periods of up
Lo two weeks in advance if given a complete set of global data. However, there
are still major improvements that must be made in the atmospheric models, For
example, we must incorporate, among other things, the tropical eirculation of
which little is known, and the manner in which energy is put into and taken
out of the atmosphere by the sea and land surfaces.

The second part of GARP is a series of field experiments to provide the
data needed for the improvement of the mathematical models. Three kinds of
data gathering experiments were recommended at the GARP conference in Stock-
holm for furnishing these supplemental data.

First are those of a localized nature, including ocean-atmosphere and land-
atmosphere interaction studies, A number of nations—United Kingdom, Soviet
Union, Japan, and the United States—are individually planning such experi-
ments in various regions of the world. The United States’ experiment is called
the Barbados Oceanographic and Meteorological Experiment. It is schednled
for the summer of 1969. Its planning on an interagency basis has been in process
for a number of years. It is responsive to recommendations for area studies
by the National Academy of Sciences, Within ESSA, as the lead agency on behalf
of the government a project office has been established to provide a central
focus for the coordination of the overall project.

The second type of experiment recommended is regional in nature, such as
the Tropical Meteorological Experiment. This experiment is being planned for
the period 1972-73 and is designed to provide a physical deseription of tropical
circulations,

The third type of experiment recommended deals with the enitre globe. This
experiment would provide a complete set of global data for use in the research
on improving the mathematical models of the atmosphere,

To achieve global observational capability for the World Weather Watch
and GARP within reasonable costs, new observational tools will have to be
developed. Much of this development will center on the environmental satellite.
The satellite is a unique platform for remote sensing of the atmosphere, for
collection of data from other observing platforms, and for rapid communication
of weather data over global distances.

Remote sensors, to be mounted on a satellite, can be developed for observing
the atmosphere's vertical structure of temperature and humidity, Development
of such sensors is underway in this country, in the United Kingdom, and in the
Boviet Union,

The satellite also provides a unique means of loeating and collecting meteoro-
logical data from a variety of platforms scattered over the globe; there are sev-
eral such systems now under development in this country and France. Instru-
mented balloons which will float at fixed levels, ocean buoys, automatic land
stations, and merchant ships are among the platforms which ean work in con-
junction with a satellite data location and collection system.

The development of these and other new observation techniques will be the
work of many years. But this work is important. It is important for the near




future so that the World Weather Watch and large-scale data gathering experi-
ments may proceed more effectively and economically. And it is certainly import-
ant for the more distant future, when we have a fully implemented World
Weather Program.

Nationally, a great deal of planning has been carried out both within and out-
side the government. Our National Academy of Sciences has recommended that
the United States move ahead vigorously with the World Weather Program. The
White House Conference on International Cooperation also recommended that
the United States support this program fully and exercise a role of leadership in
its execution. Within the Executive Branch, the formulation of the United States
portion of the World Weather Program has been earried out on a multiagency
basis, The agencies with primary responsibilities in the World Weather Pro-
gram are the Department of State, the National Secience Foundation, the Na-
tional Aeronautics and Space Administration, and the Department of Commerce,

The Department of State is responsible for coordinating relations with inter-
national meteorological organizations: assisting the less developed nations in
improving their national weather services, and developing the appropriate bilat-
eral and multilateral arrangements required for the World Weather Program.

The National Science Foundation is responsible for stimulating and intensify-
ing research related to GARP and for the education and training of scientists.
This is an extremely important activity. Achievements of the objectives of the
program can only be accomplished with the full participation of the scientists
at our nniversities.

The National Aeronauntics and Space Administration, in relation to its respon-
sibilities nnder existing authority, is responsible for the development of the space
technology required for an economical global weather system. Muech has been ae-
complished to date by NASA through the TIROS and NIMBUS satellites. As I
mentioned earlier, this is vital work for the World Weather Program. We have
just begun to tap the potential of the meteorological satellite. The developments
underway in NASA for remotely sensing the atmosphere and for the collection
of meteorological data from surface platforms and balloons in the atomsphere
will form key elements in the full World Weather Program.

The Department of Commerce has been given responsibility by the President
for coordinating the United States' effort on the program. In addition, the De-
partment of Commerce, through the Environmental Science Services Administra-
tion, is responsible for implementing the United States' portion of the World
Weather Watch, for pursuing the development of new technology within its
existing authority, and for supporting GARP activities.

Within this framework, we plan to implement the initial World Weather Watch
improvements mentioned earlier as United States resygonsibilities in the world
metearological plan, We are planning to continue the development of improved
eqnipment for merchant ships, of horizontal sounding balloons and of ocean buoys
as required by the World Weather Program. In addition, ESSA will continue to
cooperate with NASA in the development of technology for remote sensing from a
satellite and for satellite interrogation-locntion of the observation platforms., We
plan to accelerate and expand our research in atmospheric modeling. Finally, we
plan to participate in the air-sea interaction project planned for 1069 in the
vicinity of Barbados.

This, then, is the World Weather Program—its purposes, its plans, its manage-
ment structure, its hopes, and its problems. To the meteorologist it is an absolute
necessity if he is to perform his job substantially better in the future. To the
people of the United States it will mean enormouns benefits—socially and economi-
cally—and if I may go beyond, I believe that this program can do much in further-
ing understanding between nations and make a substantial contribution to our
highest goal—peace among nations.

Again, T want to urge enactment of this resolution. I believe it is essential
for a program of such importance, of such scope, and of such complexity that the
intent of Congress be indicated. It would provide the Congress with an annual
report which deseribes the specifiec contributions of the Federal agencies involved
in the program, thereby permitting decisions which will maintain the coherency
of the effort. It would give positive assurance to the other participating nations
that the people of this country will support this program which our representa-
tives started and helped develop, and which cannot be accomplished without their
asgistance. It would mean that within the next decade the people of the United
States would enjoy a vastly improved weather service,

I thank you.




39

Mr. Macooxarp. Sir, some years ago, some of us went to Antarctica.
As a matter of fact, the late Dr. Harry Wexler, I think, was repre-
senting the National Science Foundation, and it opened up a whole
new world to me that I didn’t comprehend before.

At that time, there were five or six countries which had several
stations down In Antarctica: the Russians, Australians, New Zea-
landers, the Japanese, I believe, and of course ourselves.

We were told at that time, if I recall correctly, and I think I do,
that because of those stations, this so-called long-range weather
prophecy could be made because most of the world’s weather is made
up down there, which is something I didn’t know before.

In your statements, I have seen no mention of that. I was wondering,
were they wrong at that time, because they easily could have been back
in 1957, and, of course, things have changed a good deal. But they
placed great emphasis on the fact of what was being done during the
Geophysical Year, and I thought it was very important, and I see no
mention of it in either one of your statements. I was wondering if you
would care to comment on it ?

Mr. Warre, I think the statement made to you by Dr. Wexler is
correct. I haven’t mentioned Antaretica specifically, but I have men-
tioned the fact that only 20 percent of the world’s surface is covered
with adequate upper air observations.

One of the greatest areas of deficiency is in the Southern Hemis-
phere. We have found that weather systems propagate over vast areas
rapidly.

That means, if you were going to foreeast for the United States, the
North Atlantic and the North Pacific for 4 days in advance, yon need
data from the entire Northern Hemisphere. To extend the predictions
beyond 4 days, you need weather data from the entire globe.

Therefore, the data we receive from Antarctica is extremely eritical.
What we now know, based upon our calculations since 1957, is that we
are going to need the observations from the remaining 80 percent
of the earth, including the oceans,

Mr. MacooNarp. Do T understand that you think it is important we
maintain our stations in Antaretica?

Mr. Wiarre. I think it is essential, sir, from a weather point of view.

Mr. Macoonarp. My second question deals with the satellite. When
you talk about a satellite, are you talking about an international or
domestic satellite ?

Mr. Wurre. T am talking meteorological satellites, One such
satellite, the NASA ATS-1, is presently stationed over the Pacific. I
have a photograph here showing the kind of weather information that
one can gain from such a synchronous satellite.

From a single satellite, we can get weather information covering the
entire Pacific area.

Mzr. MacpoNarn. A synchronous satellite—we are all laymen here—
merely means that it keeps pace with the earth’s orbit ?

Mr. Warre. That is correct.

Mr. Macponarp. Where is it again ?

Mr. Warre. It is over the Pacific at the present time. It is an exper-
imental NASA satellite,

Mr. Macooxarp. We have Telstar and Early Bird.
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Mr. Warre. Those are communieations satellites,

Mr. Macpoxawp. I would think this satellite would have to be i
communications one, too, or else you wouldn’t get any information
from it, would you?

Mr. Warre. This satellite is a general-purpose test bed. NASA is
conducting communications experiments with the satellite, in addition
to meteorological experiments, at the present time.

This, however, is a research and development activity at the present
time. As vou know, we have an operational weather satellite system
which is operated by the Department of Commerce to serve all national
interests, which now gives us complete global cloud cover on a routine
basis,

Mr. Macpoxarp. Could you expand on that point just a little more?

Mr. Warre, The earth-orbiting satellite gives you a platform which
is unique for weather purposes. One could conceive of a variety of
different kinds of weather satellites. At present, we have brought to
operational utility a pelar-orbiting satellite which essentially takes
photographs of the world’s cloud cover onee each day. This is now
an operational system being used routinely in our daily weather fore-
casting activities,

Myr. Macponawp. Is it used just by the United States, or by all other
countries as well?

Mr. Warre. The present satellite is used by all countries of the
world. Tt has on board what is called an automatic picture transmis-
sion system, which enables any country to receive, very inexpensively,
the pictures from the satellite. There are over 250 of thesze installations
in various countries of the world today.

Mr. MacpoNarDp. So it is put up by us?

Myr. Warre. That is corvect, sir.

My, Macpoxawp. Put up by the U.S. Government, but it is being
nsed by all the countries of the world ?

Mr, Warte. It is being used by all the countries of the world today-.
The free exchange of weather information has been a tradition n
meteorology.

Mr. Macponawp. It is a great concept. I am not knocking it. T am
just curious. Is there any other country that has a similar satellite
up ¢

Mr. Warre. Yes. The Soviet Union has a weather satellite system
in being, and we exchange satellite information with the Soviet Union
on a routine basis each day. They send us their weather satellite data,
and we send them ours.

Mr. MacpoNarp. There is no cold war going on in the weather field,
I take it.

Mr. Winre. The weather business has a very, very traditional co-
operative spirit internationally, because everybody literally needs
evervbody else.

Mr. Macponarp, If the committee will indulge me just one more
question for my own information: What is the difference between
warm fog and cold fog ?

_ Mr. Warre. Mr. Chairman, a cold fog is a fog which is below freez-
ing, and a warm fog is one where the droplets are above freezing.

r 7\]}]'. Macpoxarp, At what point do you gage the temperature of the
oo




41

Mr. Warre. It is the temperature of the water droplets, When the
water droplets are supercooled, we can use techniques like seeding
to dissipate the fog. When the temperature of the fog droplets 1s
above freezing, these techniques do not work.

Mr. MacpoNarn. Thank you.

Mr. Broyhill?

Mr. Brovmmn, H.R. 9212 contains what we call an open-end an-
thorization. Do yon have any information that you could provide to
the committee on the amount of money that would be requested in the
next 3 to 5 years on this program?

Mr. Wurre. I can merely give you at the present time, Mr. Con-
gressman, information of a very general nature, because, of course,
the amount of money that would be devoted to the program would
depend on the budgetary situation each year.

However, the Commission of the National Science Foundation and
the Panel of the National Academy of Seiences have recommended
an increase to the order of about $20 to $30 million annually over the
next & years.

Mr. Broviur, What you are going to do is to provide the committee
with the amount of authorization that you would request for the next
3 years; is that correct?

Mr. Warre. 1 was going to provide the committee with the recom-
mended level of expenditure for the weather modification program
which would be carried out by all the agencies of the Government
as recommended by the National Academy of Sciences and by the
Commission of the National Science Foundation, where they have
assessed the present state of our weather modification program, and

have made recommendations as to the level of magnitude of the pro-
gram they think would be necessary.
(The following information was subsequently submitted:)

DEPARTMENT 0F COMMERCE,
ENVIRONMENTAL SCIENCE SERVICES ADMINISTRATION,
Rockville, Md., November 16, 1967.
Hon. TorperT H. MACDONALD,
Chairman, Subcommittee on Communications and Power, Committce on Inter-
state and Foreign Comanerce, House of Representatives, Washington, D.C.
DeAR MR. CHAIRMAN : In response to the request of your snbeommiftee during
the hearings on H.R. 9212 relating to weather modification, and on H.J.R, 688
relating to the World Weather Program, held on October 31, 1967, 1 am happy
to snbmit the attached statement on current and projected funding levels for
several of the Federal agencies involved in weather modification research. As
mentioned in the statement, the Agures for fiscal years 1969 and 1970 have been
prepared for planning purposes only, and do not represent a commitment by the
Executive Branch.
Sinecerely yours,
Roserr M. WHITE, Administrator.

The following table provides an estimate of weather modification research and
development funding for the current fiscal year, and the level of funding required
during fiscal years 1968-T0 to support the programs of most of the interested
agencies. The 1969-70 figures have been prepared by the agencies for planning
use, and do not represent commitments by the Administration. All such fund-
ing would necessarily he developed in the course of the regular budgetary process
of the Executive Branch.
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FEDERAL WEATHER MODIFICATION RESEARCH AND DEVELOPMENT PROGRAMS—ESTIMATED FUNDING LEVELS,
FISCAL YEARS 1968-70

[In millions of dollars]

Fiscal years
Agency

1969
Department of Agricullure.._..
De -
Department of the lnterior_ . ..
National Science Foundation
Federal Aviation Adr tion

National Aeronautics and Space Administration____ e

| (71 =

' The weather modification program of the Dapartment of Agriculture and

: f propoesed funding levels for fiscal years 1959-70
are currently being ved in the Department and are not yat available.

NOTES

The interest of the Department ol Health, Education, and Welfare lies primarily in pollution abatement, including that
required to prevent unwanted modification of weather and climate, Funding for weather modification is not separately
identified

Department of Delense funding in weather modifica ian, currently al a level of 52,000,000 and expecled to rise to about
$3,000,000 by fiscal year 1972, is omitted trom the table, since the Department's program Is not included under H.R, 9212

DEPARTMENT oF COMMERCE,
INVIRON MENTAL SCIENCE SERVICES ADMIN ISTRATION,
Rockville, Md., November 16, 1697.
Hon. TorBERT H. MACDONALD,
Chairman, Subcommittee on Communication and Power, Committee on Interstate
and Foreign Commerce, House of Representatives, Washington, D.C.

DeAk MR. CHAIRMAN ¢ In response to a further request from your subeommittee,

estimates of the number of new positions in grades G8-16 and above that wonld
be required by the inferested agencies in carrying out weather modification
programs under H.R. 9212 are presented in the following table, As in the case
of funding, Department of Agriculture estimates for 1969 and 1970 are deferred
pending completion of its program review.

FEDERAL WEATHER MODIFICATION RESEARCH AND DEVELOPMENT PROGRAMS—ESTIMATED NEW POSITIONS.
GS-16 AND ABOVE, FISCAL YEARS 1968-70

Agency

Department of Agricullure

Department of Commerce

Department of the Interior__ .

National Science Foundation

Federal Aviation Administration 7 TR
National Aeronautics and Space Administration

- Er N v

ol ocoocoo

Please let me know if we can assist in any further way,
Sinecerely yours,
Roeerr M. Wrire, Administrator,

Mr. Broymiur. Does H.R. 9212 give the Secretary of Commerce
or any other agency of the U.S. Government any legislative authority
that 1t does not have at present ?

Mr. Warre. Yes, it does. It provides certain legislative authority
to the Department of Commerce which it does not presently have.
The present legislative authority which runs to the National Science
Foundation would, as a result of this bill, in certain ways be trans-
ferred to the Department of Commerce.
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Mr. Broyminn., In other words, the legislative authority in this
field at present is being exercised by the National Science Foundation ?

My. Warre, Certain aspects of the authority in this bill are pres-
ently being exercised by the National Science Foundation.

Mr. Brovuirn. The reason I asked that question is that you want
to do more of this work, and I was wondering if the bill really gave
you any additional or broader authority than you have now.

Mr. Warre. It does in certain ways, There are provisions for certain
studies, legislative authority for holding certain kinds of hearings
that the Department of Commerce does not presently have.

Mr. Broyurnr. What about the Secretary of Agriculture? He has
legislative authority already to conduct certain experiments. Is this
not correct

Mr. Warre. The various departments of the Federal Government
have legislative authority to carry out R. & D. work in support of
their particular missions as they presently stand, and so the agencies
are conducting weather modification activities in conformity with
their authorizations,

Mr, Brorzaran. Will the gentleman yield ?

Mr. Broymirr, I will be glad to yield.

Mr. Brorzman. It is my understanding, Dr. White, that there is a
coordinating agency among the various governmental agencies con-
cerned with weather?

Mr. Warre. Yes, it is coordinated by the Interdepartmental Com-
mittee for Atmospheric Sciences at the present time.

Mr. Brorzaran. So that these efforts are coordinated under one head-
ing, though there might be different authorities granted to the various
agencies ¢

Mr. Warre. That is correct.

Mr. Broymir. It is brought to my attention that S. 2916, which
came out of the Senate committee last year in the 89th Congress, au-
thorized certain figures for the fiscal years 1967, 1968, and 1969.

Avre these figures similar to those you will be asking for in the next
3 fiscal years?

Mr. Wire. T believe the levels will be somewhat lower. This would
have to be coordinated among the agencies, and, of course, checked with
the Bureau of the Budget. It is not possible at this time to make an
exact projection of the authorization that we would seek in subsequent
budgetary years.

Mr. Broyuir. Does House Joint Resolution 688 give the President
any additional authority that he does not have at the present time?
As I understood your testimony on House Joint Resolution 688, the
President is already cooperating with other countries in exchange of
weather information. Does this bill give the President any additional
authority that he does not have at the present time?

Mr. Warre. No; it does not, Mr. Congressman. The resolution en-
dorses a program which is going to take place over a period of the next
10 years and is going to require extensive international collaboration.
Various countries of the world have signified their intention to par-
ticipate in and support this program.

Mr. Broyminy. 1f the President already has this authority, what is
the purpose of the passage of this joint resolution?
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Mr. Warre. We feel it is very important to indicate to the other
nations of the world the importance which this count ry attaches to t‘lu'
program, and the fact that the Nation is planning to move ahead with
the other nations in furthering it.

Mr. Broyuivr. In House Joint Resolution 688, section 3. the Presi
dent will be transmitting a plan to the Congress, it says, which will
set forth the proposed participation of the United States for the next
fiscal year in any international program.

It also states that the plans will give a statement of activities con-
ducted, and specify the agency or department. of Government which
shall conduct the activity, and which departments shall seek appro-
priations therefor.

Can you also furnish the committee ficures on how much these agen-
cies will be requiring for the next 3 years to carry out this program?

Mr. Waire. We can attempt to do this, Mr. Congressman. This will
take some time, sir,

(The information requested follows:)

DEPARTMENT 0F CoMMERCE,
ENVIRONMENTAL SCIENCE SERVIOES ADMINISTRATION,
Rockville, Md., November 8, 1967.

Hon, ToreerT MAODONALD,
Chairman, Subcommittice on Communications and Poirer,

Committee on I'n-
terstate and Foreign Commerce, House of Representatives, Vashington,
D.C.

DEAR MR. MACDONALD : Pursnant to your
submitting herewith an estimate of the funds that would be required during
the next three years for United States participation in this World Weather Pro-
gram referred to in House Joint Resolution 688,

Sincerely yours,

request of October 31, 1967. I am

WERNER A. BAunm
(For Robert M. White, Administrator ).
EstiMaTeEnp U8, CosTs oF THE WorLD WEATHER PROGRAM FOR FY 1968-70

At the hearing on October 31. 1967, of the Subcommittee on Communications
and Power of the Committee on Interstate and Foreign Commerce on H. J. Reso-
lution 688, the Chairman of the Subcommittee requested additional information
with respect to the costs of the United States participation in the World Weather
Program for the next three fiscal years, It should be noted that H. J. Resolution
688 does not contain an authorization for appropriations. The following costs, fur-
nished in response to the request, are estimates and are not to be considered
approved or anthorized by the Administration for the period beyond FY 68, Funds
for FY 68 have been authorized th rough the regular budgetary process. All funds
for this program for the period bevond FY 68 are subject to the normal appropri-
ation processes of the FExecntive Branch, including Burean of the Budget review.
These estimated costs reflect the amount required for United States participation
in the World Weather Program in accordance with the plans and schedules that
have been developed internationally.

The primary objectives of the World Weather Program (WWP) are to increase
the accuracy and extend the time range of weather forecasts. These objectives
are the same as the objectives of the United States agencies concerned with
meteorological activities, The advantage, however, in the WWP is that targets
are established which eall for accelerated efforts on the part of all nations in
Achieving our, as well as their goals, Thus, in effect, the accelerated effort of
the United States is multiplied through corresponding actions of many nations.
The estimated costs identified below are those additional costs required by the
United States to meet the internationally established schedules.

As indicated in the testimony of Dr. Robert M. White on H. T. Resolution 688,
the three largest activities during the initial three year period on the WWP are
(1) the World Weather Watch, (2) the Global Atmospherie Research Program.
and (3) development of new technology,
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In FY 1968 the United States plans to initiate implementation of its share of
the improvements to be made in the World Weather Wateh (WWW) in accord-
ance with the internationally agreed plan, developed and approved by the memn-
bers of the World Metecrological Organization, a specialized agency of the
United Nations, Under this plan the United States is to implement communica-
tiong links (Washington to Germany, Washington to Japan, Washington to
Brasilia) through joint sharing of costs with the country at the other end of
the link, The United States is responsible for implementing three upper air
observing stations in the Pacific Trest Territories, the upgrading of 15 merchant
ships and the equipping of 17 additional merchant ships to take upper air
observations, The United States will contribute to the Voluntary Assistance
Program established by the World Meteorological Organization. In addition, the
United States will develop detailed plans and designs for further implementation
of its portion of the WWW, Costs of these activities during the next three fiscal
years are shown in the table below.

Within the Global Atmospheric Research Program (GARP) duoring the next
three years, the United States plans to expand its research on long range
weather prediction technigues, and to carry out a significant field experiment
concerning the interactions between the ocean and the atmosphere which is
required for long range weather predictions, We plan also to move forward with
the design of experiments planned beyond the period 1970, These costs are also
shown in the table below.

Development of new technology is neeessary to meet the requirements of the
WWW and the GARP data-gathering experiments, The United States already has
a sizeable research and development effort in this area, much of which focnses
around the meteorological satellite. In addition, further acceleration is required
in the development of horizontal sounding balloons, buoys, and automatic land
and merchant ship equipment. The cost of the buoy development has not been
included in the following table because these developments are proceeding under
our .8, marine activities programs.

SUMMARY OF ESTIMATED U.S. COSTS FOR WORLD WEATHER PROGRAM FOR PERIOD FISCAL YEAR 1968-70

I1n thousands of dollars]

Fiscal year 1968 Fiscal year 1969 Fiscal year 1970

WWW implementation:
U.S. national:
Observing
Communications
Processing... AL L ol . e
Systems design. . ....._....
Voluntary assistance program
#
Research on weather prediction techniques ..« ...
Ocean-atmosphere held experiment_ .. _ . . . ... ..
Planning tropical and global experiments_.__..
Technology development: !
Horizontal sounding balloons
Automatic observing equipment_. .

LT TR ) T M IS T .

111 the technology development progresses rapidly, additional funding will be required for the procurament of a satellite
and launch vehicle for GARP. The funding required is estimated to be 34,000,000 in fiscal year 1970,

Mr. Macpoxarp, I just have one question before I recognize M.
Harvey, and that deals also with a money matter that was brought up
by Mr. Broyhill.

In this seeding—say that a hurricane is headed toward the United
States. We don’t want it, obviously, and we seed it and it goes off
somewhere else, and hits, say, Haiti, or Santo Domingo or some place
in the Caribbean and does a good deal of damage to those countries.

Are we internationally liable for the cost that the people of those
countries are put to becaunse the hurricane was diverted their way? 1
should say, shounld we be? '

87-036—68—4
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Mr. Wrire. I can ask Mr. Ellert to answer this question, but I be-
lieve the bill requires a study of the legal problems that are going to
be encountered. The work we are going to be doing on hurricanes is
hasi¢ research,

Before one would want to go operational with a technique for modi-
fying hurricanes, the question you raise would have to be resolved.

Mr. Evrert. In the pro eram we have now, we are very careful about
picking a hurricane which we seed. We have certain very rigid re-
strictions. We pick one which would not go close to land as far as we
can determine,

However, to answer your question, Mr. Chairman, certainly I think
that if it were proven that there was a causal relationship between
our seeding a hurricane and the movement of this hurricane over a
foreign land, and the foreien government of that land could show
that the hurricane would not have come there except for the act of the
United States in seeding the hurricane, we would be subject to an
international claim for damages.

However, the state of the art at this time is not so developed, we
think, that the causal connection could be proven. This is something
we are still trying to find out, how to modify the hurricane. In con-
ducting our experiments, we choose one that is out of the shiplanes and
away from land, as near as we can determine,

Mr. Macoonarp. But isn’t that a grave danger as far as monetary
considerations are concerned ? Mr. Broyhill was asking about the cost
of the bill, but I was thinking, as he asked the question, of not just the
initial cost of the program, but how about any ensuing costs ?

Mr. Erverr. Actually the restrictions are very rigid. For instance,
during this past hurricane season, my recollection is that we didn’t
have any we could seed—that met our criteria.

Would that be right, Mr. White ?

Mr. Warre. That is right. What we are presently doing in hurricane
modification is basic research. It is our strong belief that nothing we
are presently doing in a hurricane could cause any significant long-
term change in the direction or intensity of the hurricane.

Mr. Macponarp. Then why bother to spend the money to seed it ?

Mr. Warre. Because we wish to test to see whether we can bring
about at the present time certain kinds of changes in the hurricane.

The kinds of changes we are seeking now are small-scale changes.
If one is able to achieve small-scale changes in the hurricane, one can
then ask what one might do about larger scale effects.

Before one would operationally attempt to modify hurricanes, there
would be a host of problems that would have to be solved.

Mr. Macponarp. Mr. Harvey ?

Mr. Harvey. I didn’t get the conclusion to Mr. Broyhill’s question
on cost.

Is it correct that with regard to House Joint Resolution 688 that
the requested authorization for that would be unknown until the
President comes in and requests whatever will be necessary, or will
you come back and resubmit figures on that, or what is the status?

Mr. Warre. I am going to attempt to get some estimates of what the
program might entail over the next few vears.

Mr. Harvey. With regard to weather modification programs gen-
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erally that you testified on, are the costs of that comparable to the
cost in S.29167

Mr. Warre. I think the costs listed in S. 2916 are close to the costs
recommended by the National Science Foundation—

Mr, Harvey. That wasn’t my question. Are the authorizations you
are requesting comparable to those? Do you wish to change those at
this time, or are you going to submit additional figures?

Mr. Warre. We will attempt to submit additional figures.

Mr. Harvey. In conclusion, you cannot tell the committee what the
cost is at this time?

Mr. Warre. We can give you information about what we are
presently spending and what our agency would want to get in future
years. We cannot, of course, give you figures for the other agencies.

Mr. Harvey. I think we have to have that. This is one of the fune-
tions of this committee.

Mr. Warre. We will attempt to secure the information.

(See letter dated Nov. 8, 1967, p. 44.)

Mr. Harvey. House Joint Resolution 688 envisages a certain
amount of cooperation between the Communist world and our world,
which I think most. Americans would look on with a great deal of favor.

There are a lot of questions which I don’t know the answers on,
and perhaps you would have the information.

What information do we presently get from the Soviet Union, or
Communist Cuba ?

Mr. Wrire. We receive extensive information from Russia, Cuba,
and other nations of the world.

In fact, the weather data today we are receiving from the Soviet
Union is very much greater than that we transmit to them, because
they cover so much more territory than we do.

Mr. Harvey. How is that exchanged ?

Mr. Warre. We have an international agreement. The data is
exchanged every 6 hours.

Mr. Harvey. Where do you send your information ?

Mr. Warre. OQur information goes two ways. The first way is a
direct line which we have between Washington and Moscow, and the
second way is by transmission of data from here to West Germany,
from which point it is transmitted to the Soviet Union.

Mr. Harvey. Is there any lack of cooperation at any time? Are you
completely satisfied ?

Mr. Winre. The cooperation with the Soviet Union in weather mat-
ters has been very good.

Mr. Hagvey. I am anticipating questions that might well come up on
the floor.

Is there any chance of our ever being misled by information fur-
nished to us in this regard ?

Mr. Warre. I rather doubt it, Mr. Congressman, because it is possible
to detect erroneous data by comparing it with other nearby data.

Mr. Kornrcay. Will the gentleman yield ?

Mr. Harvey. Yes.

Mr. Korxeeay. In regard to the information the Soviet Union sends
out and makes available to us and other nations of the free world,
is it all weather information relative to the Soviet Union—that is,
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over the entire area of the Soviet Union—or is it only about the con-
ditions over areas that can aflect our weather?

Would they make us aware of all information, or would they trans-
mit only that information which would have some bearing on our
weather?

Mr. Warre. They transmit all weather information. There is an
agreed-upon international network, and all nations transmit informa-
tion from this network.

Mr. KorNeGay. I assume we do the same thing. The conditions over
Kansas, the movement of air masses and so forth, that goes out?

Mr. Warre. Yes, sir.

Mr. Harvey. I assume the military concurs in this joint resolution ?

Mr. WartE, I believe they do.

Mr. Harvey. Are they called upon to approve it in advance of your
coming here?

Mr. Warte. I believe there is no question about the fact that the
Department of Defense supports this. We have an interagency com-
mittee which deals with international meteorological programs in
which the Department of Defense has been represented, and they have
been fully participating with us.

Mr. Harvey. Can you tell us without qualifieation that they do
approve it ?

Mr. Warre. I believe I can tell you that without qualification they do
approve it.

Mr. Harvey. In section 2 of the resolution, it is said, “That in fur-
therance of this policy the Congress requests the President to coop-
erate with other nations,” and then one 1s in programs utilizing pro-
cedures and techniques for the immediate improvement of the capa-
bility of the existing facilities in international weather systems.

How do we go about determining how much of our technology we
give, and how much the Soviets give ¢

Mr. Warre. There is an agreed-upon international plan, which was
agreed to in the World Meteorological Organization, which sets forth
what the various nations should do on this weather program.

Secondly, we are familiar with the technological activities of the
Soviet Union, as they are of ours, from normal scientific meetings and
exchange of information.

We feel we are getting a very good exchange in the technological
developments,

Mr. Harvey. You have no qualms about the sharing of our tech-
nology with the Soviets? h

Mr. Warre. I have no qualms about sharing the kind of technology
we are talking about in this program.

Mr. Harvey. Down in the paragraph of that same section 2, it pro-
vides for—

* * * a program for the training and edueation of scientists, engineers, anil
technical personnel for the development, operation, and conduct of any system or
program in which the President is authorized to participate by this subsection :
and (5) a program to provide appropriate technical and training assistance and
facilities to other nations and to international organizations so that they may
effectively participate in an international system for the observation of the

I atmosphere and the rapid and efficient communication. processing, and
is of worldwide weather data and so that they may mlly ntilize the data,
charts, analyses, and other information provided by such a system.
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Does that mean we will have some of the Soviet personnel over
here, and some of ours over there?

Mr. Warre. There are a number of aspects of the program. If we
are going to obtain the global observations, we are going to have to get
them from countries that are underdeveloped.

There are training schools for technicians, not only in this country,
but other countries also, where people from the underdeveloped coun-
tries come for training, We have trained a number and other countries
train them also.

There is also provided by the World Meteorological Organization
facilities for fl"lll]lll"}l(‘ﬂ])]l" from these countries.

(The following information was subsequently submitted :)

DEPARTMENT OF COMMERCE STATEMENT ON [.S. PARTICIPATION IN THE WORLD
METEOROLOGICAL ORGANIZATION'S VOLUNTARY ASSISTANCE PROGRAM

The Voluntary Assistance Program for the World Weather Program was
developed and approved at the Fifth World Meteorological Organization Con-
eress in April 1967. At this Congress, it was recognized that the less developed
countries wounld require assistance in ecarrying out their part of the World
Weather Watch implementation plan. In general, this assistance would be for
weather observation and communication equipment, and training of personnel.
The less developed countries would provide, on a continuing basis, the other
facilities required and the personnel to operate the equipment.

In view of the direct United States need to obtain data from the World Weather
Watch, the United States plans to participate fully and effectively in the Volun-
tary Assistance Program.

The Tules which govern the Voluntary Assistance Program require fhat all
projects be a part of the approved World Meteorologieal Organization’s World
Weather Watch plan. Each country providing equipment and services ean select
those projects for which the assistance will be utilized. Therefore, the United
States can select those projects which will result in the maximum benefit to it-
=elf

The assistance provided by the United States will be through the World
Meteorological Organization, a specialized ageney of the United Nations, Bndg-
eting and securing of funds for the United States contribution to this activity
is the responsibility of the Department of State,

Mr, Hanrvey. Does the World Meteorological Organization have of-
fices anywhere?

My, Warre, It has offices in Geneva, whieh is its headquarters. It
is the agency whereby various training facilities are established in
various parts of the wor ]ll as part of the United Nations development
program.

It also coordinates the training activities internationally. If there
are people from Africa or South America who wish to be trained in
other countries, it provides the coordination of that.

Mr. Harvey. Thank you.

Mr. Macpoxarp. T would like to add that I was very amazed in 1957,
when the relationships between the Soviets and ourselves were not at
an alltime high as far as friendship was concerned, that in the Antare-
tic there were two Russians working directly with our scientists, and
we had two American working over “at the Russian base, and, frankly,
I never quite understood it. But it was the faet.

I would like to ask you this question. You have mentioned Cuba
and the Soviet Union giving us weather information. How about
China?
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Mr. Waire. We receive weather information from mainland China
through international communications channels, Tt is relayed to Tokyo.
The Japanese pick it up from radio broadeasts.

Mr. MacponNarp. In other words, our ]u-u]:h’ in South Vietnam and
Guam who are about to bomb the coast near China can depend on
Chinese weather information ?

Mr. Waire. I believe the Department of Defense also uses the data
received through international channels.

Mr. Macpoxarp. That wasn’t my question. My question is, Do the
Chinese give us the kind of information on what the weather is going
to be like on their border in North Vietnam that we are about to
bomb? That really stretches my imagination.

Mr. Waire. These weather data are broadeast internationally, and
we receive them, and on the basis of this data we make forecasts.

Mr. MacpoNarp. Then China actually helps us formulate plans for
bombing, or whether not to bomb, close to their border?

Mr. Warre. T would not put it that way, Mr. Chairman.

Mr. Macponarp. Well, T am putting it that way.

Mr. Warre. They are broadeasting weather information from their
weather stations, which is picked up, and we receive it. We use them
to make weather forecasts.

Mr. Macponarp. Thank you.

Mr. Ottinger?

Mr. Orrincer. I have no questions.

My, Macponarp. Mr. Kornegay ?

Mr. Korxecay. No questions.

Mr. Macvoxarn. Mr. Brotzman?

Mr. Brorzaran, Thank you, Mr. Chairman.

I would like to welcome you to the committee, Dr. White, and yonur
colleagues also.

As I said at the outset, some of these concepts are staggering to the
imagination. Since we have the ESSA facilities in Boulder. I have had
an opportunity to witness some of the work that you are doing. T don’t
know if it is exactly my prerogative at this point, but I cerfainly be-
lieve—and I think I expressed this thought to you, and T will express
it to the rest of the members of the subcommittee—TI think it wonld
be a very beneficial thing for all of us to share some of this seientific
information.

I think it is important for Members of Congress, and T will add,
particularly the members of this subcommittee, becanse this is under
our jurisdiction, to know as much as we possibly can about what 1
consider to be a tremendously important subject.

I would hope, Mr. Chairman, that at some time in the not-too-dis-
tant future, that particularly the members of this subcommittee would
have an opportunity to visit the installation at Boulder, Colo., or some
of the others, because it has certainly helped me a great deal.

It seems to me that there is need for higher and better coordination
of the whole weather modification programs that the Government is
engaged in, and if T understand correctly, you, among other agencies,
come before us because you want us to be advised of what you are doing.
Would that be a fair statement ?

Mr. Warre. That is correct, Mr. Congressman.
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Mr. Brorzaray. I listened to your testimony and your examination
by my colleague from North Carolina. It wasn’t too clear that the main
reason you are coming here is that you want to advise us of what you
are doing, because you know that we share the responsibility with you.
Is that correct?

My, Warre. That is correct, Mr, Congressman.

Mr. Brorzmax. Do I understand you are talking about a 10-year
program right now, Doctor? '

Mr. Waare. The world weather program is visnalized as a program
extending at least 10 years, and possibly 15.

Mr. Brorzmax. It is probably going to be in perpetuity, I would
think.

Mr. WarTE. Yes, once we have the system established.

Mr. Brorzarax. What we are talking about now, though, is some-
thing 10 years in the future?

M. Wrrre. That is correct.

Mr. Brorzaan. You know, this is a very big thing. Of course, out
in Colorado and a lot of places we have an unusnal weather formation
out there. We like those Rocky Mountains, but it also produced floods,
and I was out there last weekend to participate in the start of a dam
to prevent the recurrence of something like what we had in 1965. We
lost many lives and a lot of dollars.

But I understand that within your scientific spectrum, yon wonld
believe at some time you might be able to predict the occurrence of a
tremendous thunderstorm, and possibly even do something about it to
stop that from occurring. That is what I understand the thrust of your
testimony to be.

Mr. Werre. That is correct.

Mr. Brorzaan. How far away are we!?

Mr. Wrmite. When you speak about a thunderstorm, Mr. Congress-
man, you are talking about a relatively small scale phenomenon. We
require additional observations on a small scale. We need improved
radar facilities for this kind of thing.

Mr. Bromzaan. Right there I am going to ask you this question : Do
you have a radar now that would pick up a thunderstorm?

Mr. Warre. It will pick up the thunderstorm once it starts precipi-
tating.

Mr. Brorzarax. On aireraft, is the development in the state of the
art to a point where the pilot can pick up a thunderstorm in advance?

Mr. Warre. Not at the present time, to my knowledge. The radar
return is reflected from the raindrops, that is how we detect a thunder-
storm.

Mr. Brorzymax. I interrupted your answer. How long would it take
to develop these techniques?

Mr. Wirre. As far as the long-range forecasting techniques are con-
cerned, we believe in 15 years, if we can acquire the global observa-
tions, we will have a good chance of doing it.

Mr. Brorzmaxn. I have had an opportunity to read this bill in its
entirety, but just so I understand the distribution of information that
would be developed, would you provide information to the Federal
aviation authorities?
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Mr. Warre. As we do now. Yes, sir, we provide the weather services
for the air traffic control system, and for all general aviation.

Mr. Brorzaax, Some questions were asked relative to the matters
of defense. You were talking generally, I think, about a peaceful
approach to this. We can’t overlook the military significance of the
weather data.

Do you provide information to the Department of Defense?

Mr. Warre. Yes; the weather service of the United States is a com-
pletely integrated service. By this, I mean all the observations taken
by the civilian agencies and the military agencies are available to all.
So it is a completely integrated weather service, and this is coordi-
nated on a routine basis through the Federal Coordinator for Meteoro-
logical Services.

Mr. Brorzaran. When you talk about money, and this is our respon-
sibility and also yours, do I understand that the attempt you are
going to make on a monetary projection will include all of the various
agencies that are coordinated under this particular bill

Mr. Warre. We will make an attempt to get information as to what
the projection would be for incremental costs of the program over and
above those we have today for the next 3 or 4 years.

Mr. Brorzaax. Would there be a greatly increased expenditure nec-
essary in, say, the first year?

Mr. Wrrre. There is going to be an initial requirement for some
increase in funding. It will be relatively modest, and T believe the
program will grow by relatively small increments over the period
of vears,

Mr. Brorzyan. Since we have an acute budgetary problem right
now—and I guess that will be the understatement of the morning—
but I understand from your statement that the costs will not be dra-
matic, and that we will have continuing information presented to us
and an opportunity for continuing review as the program is projected
on down through the various years as vou envisage it ?

I know we have the power, but that is your idea?

Mr. Warre. That is how we envisage it, Mr. Congressman.

Mr. Brorzman. So we could continue to look at it and to add to it
or take away from it as we thought was in the national interest?

Mr. Warre. That is correct, Mr. Congressman.

Mr. Brorzman. As I said, we are very happy to have you here, and
I do hope, and T told you this already, but I hope the opportunity
might present itself for all of us to see some of the things you are
doing. I think it is much more meaningful than just to listen to it, to
see 1t 1n operation.

Mr. Wirre. We would welcome the opportunity to have the com-
mittee visit any of our facilities. We would be pleased to extend the
invitation to them.

Mr. Macpoxarn. Mr. Kornegay ?

Mr. KorNecay. Thank you, Mr. Chairman.

Dr. White, T am sorry I was not here to hear your statement. I at-
tended another committee meeting this morning.

I don’t know that this question has been asked, but T do feel that
it ought to be in the record if it has not been asked, and if it has, stop
me.
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Under the present state of the art in weather forecasting, what is
the length of time that you can reliably and accurately ;m-tlht what
the weather conditions will be?

Mr. Waire. We believe our weather forecasts are reasonably aceu-
rate for a period on the order of 48 hours. We consider them useful—
it is a vague term, admittedly—for periods of about 3 to 4 days.

After that, our accuracy on day-to-day predictions becomes quite
marginal, although it is possible to provide useful information on aver-
age conditions over a period of a week and, in some cases, over a period
of a month,

Mr. KorNEcay. In the program that you recommended under the
House bill and under the Joint Resolution 688, if it were implemented
and were to go into effect, what would be the length of prediction, say,
at the end of 10 years?

Mr. Warre. If we are successful in the program of obtaining the
observations that I have spoken about, at the end of 10 years, as it
stands now, in principle we should be able to make the same kinds of
forecasts that we presently make for 48 hours for a period out beyond
1 week.

Mr. Korxrecay. In other words, that would be a substantial advance
in the state of the art.

Mr. Warte. It would, Mr. Congressman. It would have tremendous
economic implications,

Mr. Korxrcay. Let me ask you one other thing. On page 3 of vour
statement, you talk about, as a result of the seientifie discoveries and
advances, that you are cautiously optimistic about the future of
weather modification,

By the term “weather modification,” do you mean the ability of man
to affect the weather conditions, or cause changes in weather condi-
tions by actions that man might take?

Mr. Warre. Yes, sir.

Mr. KorNecay. Do you feel that we will so progress at any time in
the future that we will possess knowledge on how to divert a hurri-
cane and that type of thing ?

Mr. Warre. 1 think 1|Itilnd!‘(h‘ we will attain that type of ability.
I do not believe that practical hurricane modification is something we
are going to find in the near future.

On the other hand, there are other kinds of weather modifications
that are now with us. There is no question any longer than we can
successfully clear cold fogs from airport runways. T here is also FTOW-
ing evidence that one can modify precipitation from certain kinds of
cloud systems.

Mr. Korxrcay. When you say “modify precipitation,” do you mean
stop rain, or make it start to rain ?

Mr. Warre. Most experiments have been directed at increasing the
rainfall, especially in arid regions and other regions that become arid
for a time, as in the recent Northeast drought.

Mr. Macponarp. Would the gentleman yield ?

Mr. Kornraay. Yes,

Mr. Macpoxarn. What happens if there is going to be a rainstorm,
say, in Towa, and yet it falls in Kansas and Towa doesn’t get any?
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How about those farmers in Towa? Who is going to reimburse them
for the rain they were going to get ?

Mr. Warre. Mr. Chairman, you raised the $64 question. This is a
question to which nobody at the present time has the answer. One
of the purposes behind this bill is to foster the necessary legal studies
50 that we can come up with some recommendations as to what might
be done,

Mr. OrriNcer, Would the gentleman yield ?

Mr. KorneGay. Yes.

Mr. Orrizveer. Something that has fascinated me is the aceuracy
of the Farmers Almanac in predicting a year ahead the amount of
rainfall or snowfall in a particular season of the year. Do they con-
sult with you on that, or do they have a special divining rod ?

Mr. Warre. No;: they don’t consult with us, and I hate to make
any adverse comment on the Farmers Almanac, because I enjoy it
so much——

Mr. Korxreay. Let me ask this. Do you consult the almanac?
[ Langhter. ]

Mr. Warre. At times, I feel like doing just that.

Mr. Orrincer. You don’t kunow what systems they use?

Mr, Warre. No, 1 don’t.

Mr. Korxeeay. Just this one final question, Mr., Chairman.

Dr. White gave us the information on the improvement in the art
of weather prediction. You say it will be improved over the years under
the provisions of House Joint Resolution 688, Related to that is the
question of weather modification.

Do you feel that within that 10-year period substantial progress will
be made in weather modification?

Mr. Warre. Yes, if we judge by the progress that has been made in
the past 10 years in weather modification, I think we will see significant
improvements in our capabilities in that area in the next 10 years,

Mr. Korxecay. That is all, thank you.

Mr. Macpoxarp. Mr. Brown ?

Mr. Brow~. Mr. White, are House Joint Resolution 688 and FL.R.
9212 related to the extent that one of them involves areas of activity
that would be helpful in the economic accomplishment of objectives of
the other?

Mr. Wuire. Yes, very definitely so. House Joint Resolution 688,
which calls for this international program of observations, is going to
be very vital in any attempts that we make with regard to large-scale
weather and climate modification, whether it be a conscious modifica-
tion we might attempt or inadvertent modification such as might re-
sult from air pollution.

[t would provide a scientific basis on which we could judae the con-
sequences of any artificial interference with laree-scale weather.

Mr. Brow~. Let me question you on the point that has been raised
by a couple of colleagues. They have started down this road but T am
not sure they have really finished it up. The total cost of 9212 as it sits
now is what, $50 million ?

Mr. Wirre. There is no specific fund authorization in 9212 as it now
stands,

Mzr. Browx. Is there an estimate of the costs?
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Mr. Wimrre. I have agreed to attempt to provide the committee with
an estimate of the kinds of funds that might be I‘wlt!il‘ml over the next
5 or 4 years. 1 have also indicated that we do have recommendations
as to what the total scope of the national |-1.nr|.11|| should be from two
bodies which have studied the problem, the National Academy of
Science Panel and the Commission of the National Science Foundation.

And I have further indicated that I believe the amounts of money
that were authorized in S. 2916, which passed the Senate last year,
ronghly correspond to the amounts of money envisioned in those
I‘(‘pn[l.-.

Mr. Brow~. What amount is that?

Mr. Warre. It anthorized $30 million in 1968 and $40 million in 1969,

Mr. Brow~. Are you talking about 92127

Mr. Warre. Yes, 9212,

Mr. Brow~. What about 6881

Mr. Wirrre. On 688, I have not given any fignres at all. T will at-
tempt to In'm'i(lv such figures,

Mr. Brown. And if you could, T think a 5-year projection is a
legitimate u-qmmi of you, although by the fifth year hence you wonld
hosruvwmg pretty widely perhaps.

Is the undertaking of both of these budgeted by the Bureau of the
Budget.?

Mr. Warre. The undertaking of the activities in fiscal year 1968
was approved by the Burean of the Budget and submitted to the Con-
gress for appropriations this year; yes.

Mr. Brow~. I am sorry that I haven’t had a chance to study the
legislation in detail, but 1s there any provision for the assessment of
the results of these two undertakings—the effectiveness of the ex-
penditure of this money?

Mr. Wirre. Yes. House Joint Resolution 688 provides for an an-
nual report by the President to the Congress summarizing the pro-
gram, its plans, and its accomplishments, and there is a provision for
a report on the other bill also by the President to the Congress,

Mr. Browx. On an annual basis?

Mr. Warre. On an annual basis.

Mr. Browx. One thing T have noticed lacking in your first testi-
mony, is any reference to ocean currents. Is it presumed in 9212 that
you will get into that area?

Mr. Warre. Under 9212, when we talk about the modification of
hurricanes, since the hurricanes are a creature of the oceans, their
energy comes from the moisture of the ocean, it becomes very im-
portant to understand the interaction between the atmosphere and
the ocean,

With regard to House Joint Resolution 688, we will have to get into
ocean activities for the following reason : The ocean is a sort of a boiler
for the atmosphere. UTnless we know the rate that moisture and energy
are imparted from the ocean to the atmosphére, we will not be able to
make the kind of forecast I have talked about.

Therefore, the world weather program does provide for the oceano-
graphic information required for this purpose.

Mr. Browx. I recall during World War II in the Sunday supple-
ments, we were going to dam up the Gulf Stream and freeze ont the
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Germans on their way to Moscow, a la the War of 1812, and I gath-
ered from what I see here that you have read some of that stuif, too.
But I presume that all of these other contributing forces, such as the
accumulation of data on the polar icecap are the kinds of things,
the effects of which you intend to study.

Mr. Warre. They would have to be. For example, in our computer
simulations, we have already arrived at a point where we can model
the global atmosphere. One can see what will happen if one changed
the temperature of the ocean a few degrees. One can also change ihe
amount of carbon dioxide in the atmosphere in the mathematical model
and ask what the consequences will be.

This is the principal way of approaching this elimate modification
Prn}nl(-m. Our feeling is that you must understand the consequences
before anybody attempts experiments.

As for these grandiose r:(:]llf-mvs: proposed for modifying climate, at
the present time they are speculative. One would have to have a model
to judge what the results would be.

Mr. Brown. Will your studies go in depth into the effects of air
pollution and to what extent is provision made for the sharing or
working with other departments of the Federal Government o that
you are not duplicating efforts already being made by somebody else
in this field, or coming up with significant information which then
doesn’t become available to somebody else in the Federal Government
who needs it ?

The problem of exchanging information with the Soviet Union is
duck soup compared with the problem of getting information from
one branch of the U.S. Federal Government to the other, from my
experience on this committee and others.

Mr. Warre. I am pleased to report, Mr. Congressman, that we have
close contacts with the Department of Health, Education, and Welfare
about air pollution problems.

We work very closely with them at the Air Pollution Control Center
in Cincinnati, where we have our own people.

We also—with regard to the measurements

Mr. Brow~. May I interrupt you at that point to ask if you are
beginning to feel any significant ‘information may develop out of it?

Mr. Warre. Well, quite a bit of information has developed out of
this. Indeed, in forecasting, as contrasted with weather modification.
we have already developed techniques for forecasting air pollution
potential, which are distributed routinely throngh the Nation to alert
air pollution people on the dilution capacity of the atmosphere.

Mr. Browx~. Reverse that, and give us the effects of pollution on
the modification of the weather.

Mr. Warre. Tt is quite clear there are effects. One is increased carbon
dioxide in the atmosphere,

There are indications that the amount of carbon dioxide in the air
seem to be increasing. Sinee earbon dioxide is an important absorber,
and provides a greenhouse effect in the atmosphere, it is critical for
us to know whether it is going to continue to increase and, if so, what
the consequences are going to be.

Mr. Brown. If T may, are you suggesting that the temperature and
humidity of the surface of the earth may be increasing because of the
increase in pollution ?




2

Mr. Wamre. We don’t know what the consequences will be. That is
the point, We don’t know whether it will bring about an increase or
decrease in the precipitation or the temperature, because the processes
in the atmosphere are complicated. But we know it will have an effect.

Similarly with the dust content in the atmosphere. This cuts down
the amount of sunshine received at the surface of the earth, and we
are looking at what the consequences will be of continuing fo in-
crease dust content of the atmosphere through monitoring networks,

Mr. Broww~, With relation to the international implications not
only of 9212, but of 688, have you given, or has the Department of
Commerce given any consideration to the possibility of an inter-
national weather year on a regular basis such as the International
Geophysical Year that we had a couple of years ago? Or is it
necessary !

My, Warre. It is desirable

One of the proposals which we hope to follow through with on the
research phases r:l' House Joint Resolutien 688 deals with what we
call the global observational experiment, (Glomex, which proposes at
a point some 10 years hence to place the atmosphere under complete
surveillance for a period of from 3 to 4 months to a year, using all
the facilities we have. So exactly the kind of thing yon are proposing,
but perhaps on a somewhat grander seale, is envisioned.

Mr. Browx., Thank you very much.

Mr. Macpoxarn, Thank you very much.

Before we close, Mr, Harvey has a question.

Mr, Harvey. Just one question, Dr, White, In looking at the bill
here, are we duplicating our effort in HLR. 9212, in the way we have
provided here, on having functions of weather modification carried
out by several departments?

This is frightening, dividing up the earth.

Mr. Warre. T don’t believe we are. T think weather modification
has to be regar: i' d as a technology, like atomic energy, which is going
to be useful to many agencies. It becomes natural, therefore, that the
particular agency which has a task to do should be able to use this
technology to do Iht“ job.

The key problem is the need for a comprehensive program in which
the entire technology is being explored, and this is provided for by
the bill.

Then you need an adequate coordinating mechanism which makes
sure the program hangs together as a well-integrated national pro-
aram.

Mr. Harvey. We hear about the need of another Hoover Com-
mission to eliminate overlapping. We are looking at section 201 and
what we are attempting to do, it looks like we are taking a job and
dividing it np into six different pieces and giving it out to six dif-
ferent agencies to possibly duplicate.

Thank yon, Mr. Chairman. That is all T have.

Mr. Macponarp. Mr. Brownf

Mr. Brown. I should like to ask one other question. We have talked
about all the possibilities of use of this pollution control in defense
and agriculture and everything else.

Other than the purely local ramifications, are there broader dangers
inherent in the modification of weather? T think it is wonderful if you
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try to eliminate hurricanes and thunderstorms and all that, but are
we also then creating some worldwide problems, or do we know ?

Mr. Warre. At the present time we don’t know. And the bill does
provide for studies in which we would attempt to come to grips with
the problems. \

I think these are questions the answer to which we don’t know.

Mr. MacpoNarp. Thank you very much, Dr. White, and your associ-
ates. We appreciate your testimony.

The next witness will be Dr. Milner B. Schaefer, science adviser
to the Secretary of the Department of the Interior.

STATEMENT OF DR. MILNER B. SCHAEFER, SCIENCE ADVISER TO
THE SECRETARY, DEPARTMENT OF THE INTERIOR: ACCOMPA-
NIED BY DR. ARCHIE M. KAHAN, CHIEF, OFFICE OF ATMOS-
PHERIC WATER RESOURCES, BUREAU OF RECLAMATION,
DENVER, COLO.

Dr. Scaerer. Mr, Chairman, it is a pleasure to appear before you
to testify on these bills. T would like to introduce my colleague, Dr.
Archie M. Kahan, who is Chief of the Office of Atmospheric Water
Resources, Bureau of Reclamation, Denver, Colo. He happens to be
here in the city, and it is fortunate to have him with us.

Mr. MacooNap. You are both very welcome.

Dr. Scaarrer. We have brief statements on both House Joint Resolu-
tion 688 and H.R. 9212. Would you like us to take 688 first?

Mr. Macponarn. Why don’t you submit the statements, and per-

haps you can summarize them. T think time is running out.

Dr. Kanman. I will speak first to 9212.

Mr. Macponarp. Without objection, the statements will appear in
the record.

(Dr. Schaefer’s prepared statements on H.R. 9212 and H. J. Res.
688 follow:)

STATEMENT oF Dr. MILNER B, SCHAEFER, SCIENCE ADVISER TO THE SECRETARY OF
THE DEPARTMENT OF THE INTERIOR, oN H.R. 9212,

Mr, Chairman, I appear before you today in behalf of the Department of the
Interior to testify on H.R. 9212. a bill “To authorize the Secretary of Commerce
to carry out a comprehensive program in the field of weather modifieation, and
for other purposes.” The views of the Department were outlined in the report
we submitted to your committee.

We would not object to enactment of this bill, if it is amended in accordance
with our suggestions.

Mr. Chairman, as was indicated when we testified last year in relation to the
Senate version of this bill (S. 2016), we strongly believe that the importance
and complexity of the total problem of weather modification require that a na-
tional program designed to make optimum use of our atmospheric water resources
should draw on the coordinated strength of several agencies, each doing the job
it knows best. There were adopted several amendments that, in our view,
strengthened it in this respect, which are included in H.R. 9212, We believe that
you will wish further to strengthen the opportunities for full utilization of the
capabilities of all agencies concerned with weather modification.

H.R. 9212 would place a major responsibility for weather modification in the
Department of Commerce: it would also include authorization for programs in
various aspects of weather modification in the Departments of Interior, Agri-
culture; Health, Education and Welfare:; and the Federal Aviation Agency: it
would restrict the National Science Foundation to support of basic and applied
research and programs of education and training, in the sciences which relate to
and underlie weather and elimate modification technology.
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We believe that all agencies concerned with weather modification, enumerated
in Sec. 201 should be authorized to furnish technical assistance and information
to each other. We have suggested a specific amendment of Seec. 201(a) (2) to that
effect.

Regulation of weather modification research, development, and operational
activities is a very complex matter, and legislation concerning it will almost
certainly require modification after careful study. This is wisely provided for in
See, 205(d4). However, inasmuch as several Federal agencies would be involved
in this study, we believe that the final product should be coordinated by the
President. We recommend, therefore, that the report called for be made to the
President who would submit it to the Congress with his recommendations.

Many aspects of weather modification, including those specifically authorized
to be undertaken by the agencies enumerated in See. 201, require international
cooperation for their effective pursuit. This is true both because of the global,
international nature of the atmospheric cireulation, and also because of the need
for extensive cooperation in development and applications of methodologies. It
i, therefore, essential that the heads of all agencies concerned, not just the
Secretary of Commerce, have authority for international cooperative activities,
We have, therefore, suggested a specific amendment to Sec. 302 to this effect.

Mr. Chairman, the total problem of weather modification, its application and
its potential effects, both planned and inadvertent, is extremely complex. It
requires, we believe, to be developed cooperatively by the several Federal agencies,
each designing its program in accordance with its assigned mission and respon-
sibilities. It is in the Nation’s interest to encourage the orderly development of
such weather modification activities,

As you know, the Department of the Interior (through our Bureau of Reclam-
ation) has been conducting a limited, but highly promising study of atmospheric
water resources since 1961. On January 9, 1967, we released a report on a “Plan
to Develop Technology for Increasing Water Yield from Atmospheric Sources.”
This report outlines a plan for the orderly development of operational systems
to enhance precipitation in some parts of the country by 1972 and for achieving
a general natlonal capability to enhance or redistribute precipitation by 19835,

We are already conducting studies on the legal, social, economic, biologieal
and ecological effects of weather modification. The Secretary of Interior has
established an Office of Ecology, one of the primary responsibilities of which
is a study of biological and ecological effects of weather modification.

It is logical that this expanded national program for the utilization of atmos-
pheric water resonrces should be the responsibility of the Department of the
Interior. As the government's department of natural resources, we already have
many and varied responsibilities in relation to water, The Department collects
basic data on the guantity and quality of the Nation's surface and underground
waters. It provides water for irrigation, hydroelectric power, and municipal
and industrial uses from a vast system of storage reservoirs and canals. It
manages public lands as watersheds, and fish and wildlife refuges. Its responsi-
bilities for promoting outdoor recreation and conservation are intimately con-
cerned with water. In recent years, we have been assigned added respongibilities
for developing desalination techniques, encouraging water resources research,
and controlling pollution. And finally, beginning in 1962, the Congress anthor-
ized us to undertake a modest program of research into developing the water
resources of the atmosphere through our Bureau of Reclamation. Weather modi-
fication activities are completely harmonious with the basic mission of the De-
partment of the Interior—the conservation, development, and use of natural re-
sourCces,

Our scientific and engineering efforts to develop technigues for increasing the
vield of water from the atmosphere have accelerated during the last five years,
The present work being done by the Bureau of Reclamation brings to bear some
of the best scientific and engineering talents available in the Department of the
Interior, in other government agencies, such as the Forest Service and the
Weather Bureau, and in many universities and private meteorological insti-
tutions. We are receiving strong encouragement from the National A *ademy of
Sciences and the National Science Foundation.

In conclusion, Mr. Chairman, while we are strongly in favor of an enhanced
national program in weather modification, we consider that H.R. 9212 requires
further revision in order most effectively to serve the Nation's needs.
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STATEMENT OoF DR. MILNER B. SCHAEFER, SCIENCE ADVISER TO THE SECRETARY OF
THE DEPARTMENT OF THE INTERIOR, oN H.J. REs. 688

Mr, Chairman, I am pleased to appear before you today on behalf of the De-
partment of the Interior in support of H.J, Res, 688, “To provide for an expanded
and intensified effort to increase the accuracy and extend the time range of weath-
er predictions and to request the President to take action so that the peoples of
the United States derive, at the earliest possible time, the social and economic
benefits that would acerue from achievement of this new level of eapability in
weather predictions.” The views of the Department were outlined in the report
we submitted to your committee,

H.J. Res. 688 would provide for support for United States’ participation in a
worldwide system of observation, communication, processing, and analysis of
weather data, and for the conduct of a comprehensive research program, utilizing
these data, for the development of a eapability in long-range weather prediction.
It would also provide for studies and evalnation of inadvertent ¢limate modifica-
tion, as well as the feasibility of intentional climate modification. Additionally,
it would provide for the training and education of scientists, engineers, and tech-
nical personne]l for the development, operation, and conduct of any system in
which the President is anthorized to participate, and for the provision of ap-
propriate technical and training assistance and facilities to other nations, and
to international organizations, to assure their effective participation in the global
program, Under provisions of the proposed legislation the President is to submit
# plan to the Congress before March 1 of each year setting forth the proposed par-
ticipation of the United States for the next fiscal year, a statement of the activities
to be conducted, and indicating the department or ageney which is to conduet the
activities and seek appropriations therefor,

The program contemplated by H.J. Res, 688 would not supersede or take prece-
dence over our Atmospheric Water Resonrces Research Program. On the other
hand, the results gained from the worldwide program would be of material value
in advanecing our Atmospheric Water Resources Program. With more detailed and
reliable short- and long-range weather predictions, we would be able to conduet
with a greater degree of uceuracy field operations and experiments under this
program. Furthermore, the results of such operations and experiments could be
determined more precisely.

This program would also gres itly assist the Department of the Interior's pro-
gram of fisheries forecasting. The observational net for iln]nn\'(nl weather pre-
dietion requires increased data acquisition over and in the sea, and the research
program requires, as specifically mentioned in the bill, study uf the interactions
between the atmosphere and the oceans, These observations and studies will enable
improved long-term predictions of currents, temperature structure, and other
ocean phenomena that determine the location of abundant fish concentrations,

For the above reasons, we recommend that H.J, Res. 688 be enacted. The Burean
of the Budget has advised that enactment of this legislation wonld be eonsistent
with the Administration’s objectives.

Dr. Scuarrer. We have outlined our views on both of these bills in
letters written to the committee.

Our position on 9212 is that we would not object to the enactment of
this bill if it is amended in accordance with some of onr snggestions,

In reporting on the Senate version of this bill, which was S. 2916,
we indicated that we believe very strongly that the 1lnpm‘i"m0r* and
complexity of the total problem of weather modification requires a
national program, designed to make optimum use of our atmospheric
water resources. This activity draws on the coordinated strengths of
the several agencies of the Federal Government, each doing the job
that it knows best.

At the time S. 2916 was considered, we submitted several sngoested
amendments, and a number of these were adopted. We believe that
you may wish further to strengthen the opportunities for full utiliza-
tion of the capabilities of all of the agencies concerned by considering
additional amendments,
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We believe that all of the agencies concerned with weather modifica-
tion enumerated in section 201 should be authorized to furnish tech-
nical assistance and information to each other on a reciproecal basis,
rather than just having Commerce act as the advisory agency, and we
have suggested a specific amendment in this regard.

We also consider that regulation of weather modification research,
development and operations is an an extremely complex matter, and
legisiation that concerns it will almost certainly require modification
after very careful study, and section 205, paragraph (d) of the bill
very wisely provides for this,

However, several Federal agencies would obviously be involved in
this study. We believe, therefore, that the final product should be co-
ordinated by the President. We recommend that the report called for
be made to the President, who will submit it to the Congress with his
recommendations.

We also note that a great many aspects of weather modification that
were discussed by Dr. White, including those that are specifically
authorized to be undertaken by the agencies enumerated in section 201,
require international cooperation.

This is true both because of the global nature of the atmosphere that
Dr. White described, and also because of the need for extensive cooper-
ation in the development of methodologies among nations.

We, therefore, believe it is essential that the heads of all agencies
coneerned, and not just the Secretary of Commerce, take part in inter-
national cooperative activities. Again, we have suggested a specific
amendment in that regard,

Mr. Chairman, the message I would like to carry is that the total
problem of weather modification, its applications and its potential
effects, both planned and inadvertent, is very complex. We believe that
it requires, therefore, to be attacked cooperatively by the several Fed-
eral agencies, each designing its programs in accordance with its
assigned responsibilities.

It is in the Nation’s interest to encourage the orderly development
of these activities.

As you probably know, our Department has been conducting limited,
but highly promising studies, of atmospheric water resources since
1961. In January of this year, Interior Secretary Udall released a re-
port entitled “Plan To Develop Technology for Increasing Water
Yield From Atmospherie Sources.” Tt outlines a plan for the develop-
ment of an operational system to enhance precipitation in some parts of
the country by 1972, and for achieving a general national capability to
redistribute precipitation by 1975.

Mr. Macpoxarp. Sir, could T interrapt you at that point?

Does the experiment which you refer to include the one at Sonora
in Mexico?

Dr. Kanax, No, sir. That is being conducted by the Mexican Gov-
ernment, and is not part of our program.

Mr. Macpoxarn. No, it was being conducted by Sonora University
in conjunetion with Arizona University.

Dr. Kamax. It is not part of the Bureau of Reclamation programs.

Mr. Macponarn. How about the one that is going on in California
now, in which both water and power are being considered ?

87-936—68—35
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Dr. Kananx. We do have a program in California, the so-called
Southern Sierra program.

Mr. MacpoNarp. There is another bigger one farther down south.

Dr. Scuarrer. I think I can answer the question, sir. It is a nuclear
reactor to produce power and desalinate sea water. I would be very
glad to speak to this, It isn’t part of the atmospheric program. It is
part of our total water program.

Mr. Macpoxarp. Thank you.

Dr, Sciaereg. The work in Sonora may be a program of the National
Science Foundation. Again, this illustrates that these are complex pro-
grams, and this is all part of the total |'li\‘illl‘£‘.

Mr. Brow. If the gentleman would yield, it also points up one of the
other problems to which you alluded in yonr testimony, and to which
I alluded in my questions, and that is the failure of keeping everybody
advised of studies being made. This encourages duplication.

Dr. Scraprer. I think we are aware of the programs at Sonora and
the University of Arizona. The only question was who was funding
that particular study. You see, many of the university contractors that
are at work in this srea receive support from several agencies. That is
a very good thing, because we get the best brains in universities, and
even in private companies, to bear on these problems.

Mr. Browx. It is also not bad sometimes for the people who are
getting the funds,

Dr. Scuaerer. I would like to point out, sir, in relation——

Mvr. Brorzaax. Would the gentleman yield for one more question at
this point ¢

I have been led to believe that all of the agencies in weather modifi-
cation were presently exchanging information. Is that correct? Do you
know that those studies are, in fact, going on, and what A, B, C,
and D are doing ?

Dr. Scuagrer, Yes, sir. One of the major mechanisms is through
the Federal Couneil on Science and Technology: There is an Inter-
agency Clommittee on Atmospheric Sciences. There is quite good
interchange of information and plans,

Mr. Brorzman. Taking your first section on page 2 here relative
to a proposed amendment, you say that under section 201 all agencies

should be authorized to furnish technical assistance and information
to each other,”

Is the addition there the technical assistance ? Presently you ave fur-
nishing information to each other, as yon just stated.

Dr. Scuaerer. As the bill reads, it ‘authorizes the Secretary of
Commerce to furnish technical assistance and information to any other
Federal agency requesting assistance.

We believe that, if the bill were passed, it would be desirable to make
it so that it authorizes the heads of all of these agencies to provide
technical assistance and information to each other.

Mr. Brorzaran. Thank yon.

Thank you, Mr. Chairman.

Dr. Sciaerer. I think the second significant matter is that we have
anticipated some of the legal, social, economic, biological, and eco-
logical effects, of weather modification. We already have started some
studies in the legal aspects and the economic and ecological aspects.
The Secretary of Interior has established an Office of Ecology.
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Obviously, one of its very important responsibilities is system for
the study of the biological and ecological effects of weather modifica-
tion.

We believe that it is quite logical that this expanded national pro-
gram in atmospheric water resources should be a responsibility of our
Department, because we already have a great many responsibilities
in relation to water. The chairman already mentioned the desalinisa-
tion effort that is advancing in southern California.

We collect basic data on the quantity and quality of all the Nation’s
surface and underground waters. We are in the business of providing
water for irrigation, hydroelectric power, and municipal and industrial
uses from reservoir systems. We manage the Nation’s public lands and
watersheds, and fish and wildlife refuges, and so on.

Without going into all the details given in my statement, it is quite
obvious that weather modification activities are completely harmoni-
ous with the basic mission of the Department of Interior. That is,
conservation and development of the Nation’s natural resources. of
which water resources are a part.

In the conduct of our own program, we are attempting to mobilize
the best scientific and engineering efforts to develop the techniques for
increasing the yield of water from the atmosphere. This program has
been accelerated in the last 5 years.

Presently the work done by our Burean of Reclamation is bringing
to bear some of the best engineering and scientific talent available in
our Department, and other agencies and universities and private
meteorological institutions. We have been encouraged in this area by
the National Academy of Sciences and the National Seience
Foundation.

Our conclusion is that while we are strongly in favor of this pro-
gram, we consider that H.R. 9212 requires some further revision in
order most effectively to serve the Nation’s needs,

Mr. MacpoNarp. Thank you, sir. I just have one question, and that is
when you say yon have been “encouraged by the National Science
Foundation,” in what way do you mean? Just by conversation, or
monetarily, or exchange of information, or what ?

Dr. Scrarrer. There are the two reports that Dr. White referred to,
one by the National Science Foundation and the other by a committee
of the National Academy of Sciences that recommended strong sup-
port for the further development of these weather modification activi-
ties. Our people remain in quite close touch with these groups.

Perhaps Dr. Kahan would like to speak to this.

Dr. Kanax, The reports recognized the need for further experi-
mentation in the field. Qur program, already underway in field experi-
ments, recognizes that it is a complex matfer that requires engineers,
and social scientists—this is compatible with our program, and we feel
the reports advocate the kind of program we have been trying to
monnt.

Mr. Macpoxarp, Mr. Ottinger?

Mr. Orrixeer. Thank you, Mr. Chairman.

One of the questions that your testimony raises is the relationship
between our efforts to clear up water pollution and air pollution. I
suppose all these efforts are interrelated, the supplies of water and the
quality of water,
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What is the justification of separating out the air pollution program
and having that in Health, Education, and Welfare, rather than in the
Department of Interior?

Dr. Scraerer. Again, sir, it is one of these problems where certain
aspects are being handled by the Department of Commerce, as Dr.
White indieated—that is, certain weather aspects.

The Department of Health, Education, and Welfare has a large part
of this program. At Interior, we are doing work particularly with
respect to the problem of sulfur dioxide that is largely generated by
fuel, that is, by coal and petroleum, which again is our responsibility.
So, in cooperation with Health, Education, and Welfare, we have an
extensive program in our Bureau of Mines looking toward either
attempting to eliminate the sulfur from the fuel, or to process stack
emissions to get rid of it.

Here, again, I think it is one of the things that relate to the missions
of several agencies.

Mr. Orrizcer. Excuse me. On water pollution, is there considera-
tion eiven to interstate bodies created to handle water pollution, to
also handle air pollution in the same areas where the airshed may cor-
respond roughly with the watershed ?

Dr. ScHAEFER. 1 am sorry, sir. T am not able to answer that question.

Mr. Orrivcer. We are getting into an area that concerns me, whera
we are duplicating a lot of these regional arrangements.

Thank you, Mr. Chairman.

Mr. Macponarp. Mr. Broyhill?

Mr. Broyain. Dr. Schaefer, I note from your testimony that the
Department of Interior has already undertaken a number of projects
and is involved in this area of weather modification. What does H.R.
9212 do? What extra power does this give you that you do not already
have?

Dr. Scuarrer. As far as T am aware, sir, it doesn’t give us any new
authority that we don’t have. In fact, we would like to make sure it
doesn’t subtract any authority we have, among other things.

I believe that the only possibility of new authority is in relation to
the matter of international cooperation. I think we probably already
have authority for international cooperation, but if we don’t, the
amendment suggested would give us the requisite authority.

We certainly have authority in certain aspects of international co-
operation. We may have it for all. We would not like to see it implied
that we don’t have anthority for things we need to do as part of our
OWn program.

Mr. Broymirn. Are you hopeful of getting additional appropria-
tions as a result of this legislation?

Dr. Sciaerer. Our position on the legislation, sir, is that with these
amendments we would not object to its passage, but we are not neces-
sarily testifying in support of it. We have authority for our develop-
ing program now, and we believe that this is coming along in moder-
ately good fashion. '

Mr. Macponarp. If the gentleman would yield.

Mr. Brovaiun. I would be glad to.

Mr. Macponarp. Do T understand that there is going to be a hassle
in the tradition of Washington between the various departments now
about this bill?
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Dr. Scnaerer. No.

Mr. Macvoxarp. I thought the bill was agreed upon. I thought that
everyone agreed that this bill was necessary and needed, and that you
were testifying in support of it. _

If I understood what you just said to Mr. Broyhill, you said you
weren't testifying in support of it.

Dr. Sonaerer. 1 am sorry if I made a misstatement, sir. We would
be in favor of it with the suggested amendments,

Mr. Brovuiin. Your statement says that you would not object.

Mr. Macpoxarp, There is a good deal of difference between not
objecting to something and supporting something. I would like to
have it on record whether you support it, or you just don’t object to 1t.

Dr. Scuaerer. Well, the statement that our Department wishes
to make formally is that we don’t object to its passage with these
amendments, and this was the same statement, 1 believe, that was
provided in relation to the bill on the Senate side. ‘

Mr. Macvoxarp. Then you are not supporting the bill, is that
correct ?

Dr, Scuaerer. I think as far as I could go, sir, is to say that we
won’t objeet to its passage, with these amendments. :

Mr. Macpoxarp. I will ask you a question that is not contained in
your statement. Do yon, as scientific adviser to Mr. Udall—you }_1'.1\‘9
some authority in these matters. I will ask you a direct question. Does
the Department of Interior support this bill, or not?

Dr. Scrraerer. It is my belief that we do not urge the passage of the
bill,

Mr. Macpoxarp. T will try again. You don’t object to it, and you
don’t urge the passage of this. You support it ?

Dr. Scaaeregr. With these amendments, we would support it.

Mr. Browx. I think that you have come very close to saying what
you really think about this bill in the last sentence at the top of page
b, in which yousay :

Weather modification activities are completely harmonions with the basie
mission of the Department of the Interior.

I would assume the bill would be a great deal more Fnl:u:xhlo if

the authority for the funetioning of the bill were put under the head
of the Department of Interior. Isthat a fair statement?

Dr. Scuaerer. I don’t think so, sir. Our pesition is that we believe
that the various aspects are harmonious with our funetions.

In seetion 201, still other departments have capabilities. We would
like to see a fully coordinated program without one of the agencies
necessarily being the chosen one,

Mr. Browx. If the chairman will continue to yield further, it still
strikes me that perhaps the lack of enthusiasm on the part of the
Department of Interior on this bill may be truly in the tradition of
Washington in that it may boil down to who 1s going to sign the
pay checks for this effort. ' 1

Mr. Macponarn. Mr. Brotzman?

Mr, Brorzarax. Thank you, Mr, Chairman. I would like to welcome
you, Dr. Schaefer, and also your colleague, Dr. Kahan, whom we all
know ont in the West, for appearing this morning.

One technieal thing that I think you probably would like to correct :
According to copies of your statement that I have, which you sub-
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mitted for the record, it shows you are appearing before the Sub-
committee on Transportation and Aeronauties, and 1 say this so that
it doesn’t show up incorrectly in the report, that yon wounld rather have
that show that you are appearing before the Communications and
Power Subcommittee.

Dr. Scuaerer. I certainly would, sir.

Mr. Macpoxnarp, Without objection, it is so ordered.

Mr. Brorzaan. I think most of this has been covered by my col-
leagues here, but T was going to ask this. The reluctance, I would
assume, on your part—maybe it is as stated by my colleague from
Ohio, that you just don’t know what this bill does. Is that what is
troubling you ?

Dr. Sciraerer. Well, the review of the legislation indieated that it
does give certain authorities to Commerce that, without these amend-
ments, might value the authority that we have.

For example, we are involved in the water for peace program

Mr. Brorzman, The water for peace ?

Dr. Scuaerer. Yes, which is an international activity. This is one
of the programs the Secretary of Interior is involved in. We would
be very reluctant to see this bill passed in a form that would imply that
international cooperation activities were authorized only to the De-
partment of Commerce and not to Interior and the other agencies
stipulated in seefion 201,

Mr. Brorzyman. This is what T was really sort of leading up fo,
because you know your particular programs and projects. I wondered
if, from your study of 9212 as it is constituted, in conjunction with
House Joint Resolution 688, that you feel it will preclude you from do-
ing something you are presently doing, that you have been working on.
or poinfing toward ?

Dr. Senawrer. No, T believe it would not; and particularly with the
amendments suggested, it would not preclude anything we are doing,

I might also say in relation to the international business, that. v
we come to it, we very strongly support House Joint Resolution 688,
Here, again, we are involved in our Department in certain of the air-
sea interaction aspeets of House Joint Resolution 688, which involves
international cooperation.

Mr. Brotzaran. Most of your testimony related to 9212, but you do

support 658 as written, or do you feel that there are amendments

needed to it?

Dr. Scuarrer. No, we support that as drafted, from two aspects.
In the first place, as indicated in more detail in my prepared statement

this bill would provide for studies and evaluation of inadvertent eli-
- !

mate modifieation, and would also provide for the training and educa-
tion of seientists and technieal personnel, and many other thines that
are necessary as part of this general international cooperative program.
Specifically, with relation to our own programs, while it would not
take precedence over our atmospherie water resonrces program, the
results from fhis worldwide program would be of very great value
in helping our predictions in relation to weather modification. _
Secondly, we have another responsibility in fisheries forecasting
in the ocean. This observational net for improved weather predictions
1S required to acquire data both in the sea and in the atmosphere over
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the ocean, as Dr. White explained, and the research program to @0
with it.

This same program will enable long-term forecasts of the ocean
conditions that determine the location of fish concentrations: An inter-
esting fact is that, due to the glngeishness of the ocean. a day in the
air is about like a week in the ocean. So, if one can attain the capability
for forecasting the air for 2 weeks, much of the same data will enable
us to forecast in the ocean for 2 or 3 months.

We would strongly support it, and in fact the Bureau of the Budget
has advised us that enactment of this legislation would be in line with
the administration’s objectives.

Mr. Macpoxarn. Would the gentleman yield ?

Mr. Brorzaan. Yes.

Mr. Macpoxarp. What do you forecast in the ocean ?

Dr. Scuaerer. The distribution of the temperature, and currents
in the ocean, both their horizontal movements and vertical movements,

Mr. Macpoxarp. You mean the drop of the tides?

Dr. Scuaprer. No. There is an upper mixed layer of the ocean,
separated from a deeper colder layer by a density change called the
thermocline.

The upper layer receives radiation from the sun, and it returns heat
and moisture to the atmosphere. One has to look at the upper ocean
and atmosphere as part of the same system. We have to have the
measurements in the top part of the ocean to predict what will happen
in the atmosphere and, conversely. we have to know what is happening
in the :1E!I]f1.‘-f'-;|i'!'|‘ to jil't".fjl'[ what will ]i‘%i'in“.l in the ocean.

So, this world weather wateh will advance the forecastine in the
atmosphere, and will also advance the forecasting of the temperature
and currents of the top part of the ocean -

Mr. Macoonarp. Who really cares about the temperature of the
ocean :’

Dr. Scuavrer., Well, ishermen—

My, Macooxawp., 1 come from a State where we are right alonoside
the ocean, and T have heen on the ocean a lot of times, and I never
stay awake nights wondering whether or not the temperature of the
ocean is goine to chance,

Dr. Scuarer. Tuna fishermen operating out of Massachusetts
wonld be much interested—also those on the west coast and Florida,
pursuing the pelagie fisheries. The temperature distribution determines

vhere different kinds of fish are concentrated. Many of the sports
fishermen along the Atlantic are also interested in this.

Of course, the ocean enrrents are of great interest not only with
respect to fisheries forecasting, but also with respect to ransportation,
and military operations, and quite a lot of things.

Mr. Macponarn, I would just like to finish with one comment. which
really has nothing to do with the record, about if we had been doing
that sort of forecasting—2 years ago, we had a tuna sport fishing
contest off the Massachusetts coast, and theyv had to eall it off after

3 days. They hadn’t caught one tunafish. So the forecast didn’t seem
to be terribly accurate, or else they didn’t call on vour services.

Dr. Scuaerer. Fisheries forecasting, like weather forecasting, re-
quires improvements, sir, and this is one of the reasons we are en-
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thusiastie about the world weather watch, because it will give us the
basis for improved forecasts.

Mr. Brorzyax. I yield to the gentleman.

Mr. Broyuirr. Is this a prime responsibility of the Department
of Interior, or does any other agency or department of the Govern-
ment get into it ?

Dr. Scmaerer. Well, in the Department of Interior, through the
Bureaun of Commercial Fisheries, we ave responsible for the encourage-
ment, development, and conservation of the fisheries of the United
States. There are other departments, including the Department of
Commerce, which are responsible for other aspects of the ocean en-
vironment.

Also the Department of Defense, which needs the same data, ob-
viously, as part of their submarine and antisubmarine programs.

Mr. Brorzyax. I have one simple question now. If we report this
particular measure, and I am referring to 9212, with the amendments
suggested, do you think that it might be helpful to you in accomplish-
ing your weather objectives and missions? What would your opinion
be ?

Dr. Scnaerer. I would like to bow to Dr, Kahan from the technical
side. T cannot say that it would give us additional new authority. As
to whether the coordination would in any way enhance our technical
capability, I would rather have Dr. Kahan answer that.

Dr. Kanan. In my opinion, sir, the need is for sufficient funds to
mount the scale of attack, rather than legislation. If this legislation
makes available funds, then we would be benefited from it.

So far as carrying out our program, we don’t see an immediate need
for this legislation,

Mr. Brorzaan. All right.

Mr. Broymine. I have one more question Mr. Chairman.

You have referred to proposed amendments in section 201 and also
section 302. Are these amendments before the committee in legislative
language ?

Dr. Scuaerer. Yes, There was a letter written to you by our legisla-
tive counsel that contains the specific language.

Mr. Macpoxarp. It might have got misplaced and gone to the Com-
mittee on Aeronautics and Transportation. T can see why it would,
because it seems the Department. of Interior on this particular issne
is up in the air anyway, so I can see why it might have got mis-
placed. )

Dr. Scuarrer. T wanted to say that a copy of that was addressed
to the correct place.

Mr. MacpoNawp, T have one last question—have yon finished, Mr.
Brown?

Mr. Browx. No.

Mr. Macooxarp. GGo ahead.

Mr. BrowN. Dr. Schaefer, in your testimony on 688, all of which T
was unable to hear you deliver but which I have gone ahead and read
in the paragraph in the middle of page 2, it says:

The program contemplated by House Joint Resolution 688 would not supersede
or take precedence over our atmospheric water resources research program.

That further leads me to the feeling that the thrust of your testimony
here is to explore a possible jurisdictional dispute between Interior and
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Commerce over whose authority is going to be modified and to what
degree by these two pieces of legisl: ation.

I would like to ask Dr. Kahan, in view of his comment in response
to the previous questions, do youn think that the $50 milllion figure
estimated by Mr. White is about right ¢ Is it too modest, is it too high?

Dr. Kaman. I think it is too modest, sir. I think to really do ‘the
investigations that are required, it is going to require a commitment
in excess of $50 million a year.

Mr. Browx. Would you care to say how much in excess, or to cite
some kind of a figure that would give us a better idea of where we
might be heading financially?

Dr. Kaman. I think a comprehensive national program

Mr. Browx. Are you underscoring national rather than worldwide?

Dr. Kamax. Yes, sir. I have no \\‘:1_\' now of estimating the cost of
the world weather watch program. I doubt that anybody has a good
way of doing it now, because instrumentation is not yet fnlh dev vlnpo(l
and priced out, and that is envisioned as part of observational facilities.

I think it may help understand it to make some comments about the
term. The term “weather modification™ has become a Mother Hubbard-
type term, which covers the subject and reveals no details.

It ranges from the scale of the microclimate of plants to the circu-
lation of planets, and while it has, throughout its range, involvement
with the atmosphere, there are so many activities involved that it is
difficnlt to be sensible about the cost of a weather modification program.

In just developing the technology that will be required to use this
matter of eloud seeding for water resource purposes, I can see a need
for in excess of $50 million a year, and this is lmnplmvl\ apart from
whether or not you are going to understand the total circulation of
the atmosphere.

Mr. Browwn. Your comments have made me more nervous, but I
haven’t yet decided how nervous they make me.

How much in excess of $50 million ?

Dr. Kamax. In our planning, we have gotten an outlook of getting
up around $57 million as a peak value.

Mr. Browx. But just for a domestic program in this area, not related
to the international weather watch?

Dr. Kamax. That is correct.

Dr, Scraerer. Mr, Congressman, T think there may be a bit of con-
fusion about this $50 million, if this is the correct figure. I believe the
figure Dr. White was referring to was the quantity that was recom-
mended by these study committees for only the next few years.

Mr. Macponarp. Three years.

Dr. Scuaerer. The number Dr. Kahan is talking about is beyond
that.

Mr. Macooxarp. The Senate bill covers 3 years, and it is $50 million
for 3 years.

Mr. Brown is nervous, and I understand why he should be.

Dr. Kaman. T am talking about what T see is required to solve the
problems, and not just in the next 3 years. There have been recom-
mendations, a report that has not been mentioned here, which was an
ICAS report, prepared by Dr. Newell, which looks to this point.




70

[t recommends in 1970 a $35 million program for the Bureau of Rec-
lamation, Department of Interior program alone.

Mr. Brow~. What is this ICAS ? What does ICAS stand for?

Dr. Kamax. It is the Interdepartmental Committee on Atmos-
pheric Sciences, and brings all the agencies together with an interest
in atmospheric sciences,

Mr. Browx. Do 9212 and 688 really only begin on this? Is it an ice-
berg that we are just beginning to see? If you are talking about $35
million for one portion of what the Department of Interior is now
doing, this $50 million that was mentioned for 3 years doesn’t seem
to me to be too appropriate to our thinking. It is only the top of the
]:I'an'Il!.

Dr. Kamax. I think in all these things, a start needs to be made,
When you try to estimate the total cost, this calls for erystal balling of
a nature that I don’t know who is really qualified to speak authorita-
tively on it. To some extent, yon are talking about, employing things
that are now only concepts, and to try to estimate the total cost. T don’t
know how to do it,

[ think-

Mr. Brow~. Somebody has got to do that crystal balling, though,
because the fiscal problem is the one we face right now, where this
money is going to come from, and how much the taxpayer is going to
sit still for—perhaps I should say lie down for—in terms of where we
get this money that goes into these programs.

This is all wonderful stuff, and I am enthusiastic about them. As T
said earlier, they are visions of the Sunday supplements turned real,
and I begin to get all excited about that. But that is the whole problem
we are now having, somebody gets us all excited about what we ought
to be doing, how we should control our atmosphere, but nobody tells
us how much it is going to cost.

Dr. Kanax. It is a difficult thing, becanse it involves several differ-

ent agencies which may not yet have the basis for specifying what
they see as their role in the global research program,

Mr. Brow~. T wonder if it would be appropriate, Mr. Chairman,
to ask the Interior Department, which indicates it has a certain
amount of interest, and present jurisdiction and expertise in this area,
to give us its estimates of costs in this regard as relates to 688 and 9212,
and to give us reference to other independent estimates which may have
been made, snch as the ICAS survey or report.

Dr. Scnaerer. Mr. Congressman, we would be very gl
you with such estimates as we have on our program, an
references to estimates that have been made.

[ believe with regard to 688 that it would be better for us to co-
operate with Dr, White.

Mr. Brow~. I would almost prefer that you didn’t. T would like to
compare what you come up with sepa rately.

ad to }nt'u\'it!{'
d to Zive you

Dr. Scuarrer. Actually, sir, I believe, on this particular program., it
would not be possible for us to come up with a separate estimate be-
cause the work to be done nnder 688 is going to involve cooperation
of several agencies and the World Meteorological Organization. It
involves the State Department, and so forth, and any useful estimate
has to be a coordinated estimate.




(The following information was subsequently submitted :)

The Department of the Interior submitted the following cost estimates for the
atmospheric water resources program of the Bureaun of Reclamation :

Fiscal year:
= 1!, T T | P N e L Sl $10, 000, 000
2 b0t TR, Sl L eI T e 15, 000, 000
1971 27, 000, 000
39, 000, 000

These represent estimates only—not approved budget PrOgrams, The cost esti-
mates for an optimum program would be higher by about $5 million each year,
if current budgetary considerations were relaxed. The nationwide plan con-
templates expenditures approximating $57 million a year in the mid-1970's.

Estimates for various Federal weather modification programs may be found
in TCAS report No, 10a, “A Recommended National Program in Weather Modi-
fication,” by Dr. Homer E. Newell, dated November 1966,

Dr. Scuaerer. I will also, if T might, sir, answer your original ques-
tion with regard to par 10‘1'1]111 2 on I}We 2 of my statement. We did
not mean this to represent any jurisdictional dispute. We simply meant
that in regard to priorities, if funds were short, we would not like to
see the \\m]cl weather watch displace the work we are doing on the
atmospheric water research program. We would like to see the world
weather watch undertaken because it would help out that program
and others,

There is no jurisdictional dispute intended, sir.

Mr. Browx. If I could go bs ac k to this tuna fish derby, you might get
a copy of the Old Fisherman’s Almanac, if there is one in existence,
If there isn’t, there should be.

Mr. MacpoNaLp. Thank you very much. We appreciate your testi-
mony.

The House is now in session, and there is a quorum call. We had two
more witnesses scheduled—Mr. Barrows of the Forest Service, Depart-
ment of Agriculture; and Mr. Malone of the Travelers Tn‘-ut‘nuv Co.

Oby mml\' we have just run out of time. We have already scheduled,
or there has been scheduled for the subcommittee a heari ing tomorrow
and the next day, so I would think that the best possible [“hln;_r. and I
hate to discommode Mr. Malone, who came from Hartford, I am sure,
to gne testimony—unless either of the gentlemen want to submit
their statements for the record now. ()thm\\l»ﬂ I think the best thing
that we can do is recess until Tuesday of next week at 10 o'clock. So
whichever you want to do, Mr. Barrows or Mr. M: alone——

Mr. Barrows. Tuesday of next week would be fine, sir.

Mr. Macoonarp. We are adjourned until Tuesday of next week.

(Whereupon, at 12:30 p m., the subcommittee adjourned, to recon-
vene at 10 a.m. luo-«lu‘ ovember 7, 1967.)







WEATHER MODIFICATION

TUESDAY, NOVEMBER 7, 1967

Hovse or REPRESENTATIVES,
SuscoMmMrrree oN COMMUNICATIONS AND POWER,
Coaarirree oN Intersrare axp Forepioy CoMMERCE,
Washington, D.C.
The subcommittee met at 10 a.m., pursuant to notice, in room 2123,
Rayburn House Office Building, Hon. Torbert H. Macdonald (chair-
man of the subcommittee) presiding.
Mr. Macpoxarp. The hearing will be in order.
The first witness to be heard today is Mr. Jack S. Barrows of the
Forest Service, Department of Agriculture.

STATEMENT OF JACK S. BARROWS, DIRECTOR, FOREST FIRE RE-
SEARCH, FOREST SERVICE, DEPARTMENT OF AGRICULTURE; AC-
COMPANIED BY DR. BRUCE F. BEACHER AND DR, ARNAUD
LOUSTALOT, COOPERATIVE STATE RESEARCH SERVICE

Mr. Barrows. Mr. Chairman, I am Jack Barrows, Director of Forest
Fire Research of the Forest Service in the Department of Agriculture.
With me is Dr. Bruce Beacher, of the Cooperative State Research
Service, and Dr. Arnaud Loustalot, of the Cooperative State Research
Service of the Department.

We are pleased to have this opportunity to meet with the committee.
We do not have a formal statement to present.

The Department of Agriculture’s position on H.R. 9212 and House
Joint Resolution 688 are as stated in the respective Department reports
of June 15 and August 17, 1967. We are here to answer questions and
we would be glad to respond to your questions and provide you witl
all the information we can on plans, current programs, capabilities,
and general activities of the Department of Agriculture in weather
modification.

Mr. Macpoxarp. Thank you very much for coming here this morn-
ing. We have had a couple of hearings in between times so we lost a
little continuity in so doing, but as I recall the last question being
asked of the witness was whether or not all departments concerned
with this matter are really for the bill.

As I recall, one of the departments said they don’t oppose it, with
certain amendments, if the amendments were reported out, but do yon
actively support the bill?

Mr. Barrows. Yes; we do, and you are speaking I assume first for
FLR. 9212 and also for House Joint Resolution 688,

Mr. Macooxawp. I don’t think the latter bill is in any trouble at all.
I think that is fine. I am talking about the first bill.

(73)
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Mr. Bagrows. I would like to add to this statement. In our view this
bill does not provide the Department of Agriculture any authority that
we do not have at the present time. As we view it, it delineates the
total area of weather modification to show the specific major respon-
sibilities of each of the several departments, We are in agreement with
the language of this bill as it pertains to the mission of the Depart-
ment of Agriculture in weather modification research.

Mr. Macponarp. Right. And my last question is, you know, it seems
a little farfetched to me to have the Department of Agriculture in the
weather picture, anyway, and if you could explain what youn are doing
in the weather picture I would be edified. 1

Mr. Barrows. Thank you. We would be glad to. Weather modifica-
tion presents an enormous opportunity to agriculture and forestry.
During the last 20 years man has been gradually learning that various
techniques can be used to modify atmospheric behavior. The resulting
knowledge and technology, though only in preliminary stages of de-
velopment, show great potential benefits to agriculture and forestry.

The possible consequences of weather modification can affect nearly
every program for the management of agriculture and forest resources,
Agriculture production may be increased. Damage to agricultural
crops and resources may be decreased. The kinds of crops grown in
various areas may be changed.

Forests may be better protected from lightning-cansed fires and dis-
astrous conflagrations. Agricultural and forest water resources may be
improved.

I think these indicate some of the reasons why Agriculture is so
vitally interested and concerned in weather modification.

Mr. Macponarp. Right, sir, T asked one of the witnesses last week
or the week before, whenever it was, what are the legal ramifications of
rain heading toward Towa and somebody seeds it so it drops in North
Dakota or, you know, I am not familiar with the Midwest, but another
State. Do you follow my quest ion ?

Mr. Barrows. Yes. This is a question that hag been raised many
times from the beginning of the programs in weather modification. 1
think it is a question that is only going to be satisfactorily answered
throngh the kinds of research programs that are now being planned
and carried out, and that this is really the only way we are going to
get at the answers of what are the downstream effects of weather
modification.

Mr. Macponarp. Well, T don’t really know what you mean by down-
stream effects.

Mr. Barrows. By downstream effects I mean that if clouds are
seeded in Montana what are the possible effects downstream in North
Dakota, if there are, in fact, any effects downstream?

Mr. Macoonarp Well, do you have any answers, or are you as curious
as I am about it?

Mr. Barrows. I am sure T am as curious as you are. Within our own
weather modification programs in Agriculture we have not been deal-
ing with this specific problem because our work has been aimed to
date entirely upon lightning storms and the modification of these
storms for fire prevention purposes. We have been dealing strictly with
local and mountain-type thunderstorms.

When we look at downstream effects T think we are visualizing the
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possible effects from large-scale weather systems that may be affected
at some distance from the point of seeding. I am sure that these an-
swers are not yet adequately available. I think they will be available
through the kinds of programs that are being planned by the various
Government agencies.

Mr. MacpoNawn. If Mr. Broyhill will indulge me, that is one of
the things that has been bothering me. It seems from the testimony that
about four, five, or maybe six different departments are carrying on
experiments in this field.

Don’t you think there should be just one—either department or com-
mission or something—to do this ?

Mr. Barrows. No sir: 1 do not think that would be the way to get
at these answers. I think the activities of the several Federal agencies
that are working in weather modification are, in fact, being very well
coordinated,.

A good example of this is just 2 weeks ago all of us in Government
weather modification research met for the ninth conseentive vear at
Big Meadows in Shenandoah National Park, which is the scene of
the annual National Science Foundation Weather Modification
Conference,

Every Federal weather modification activity was reported at that
meeting and ideas exchanged on them, and in my view we have good
coordination in the weather modification field as a result of the ae-
tivities of the National Science Foundation performing these kinds
of conferences and also as a result of the activities of ICAS. T believe
this activity is reasonably well coordinated.

Mr. Macpoxarp, What is the ICAS ?

Mr. Barrows. Interdepartmental Committee on Atmospherie
Sciences,

Mr. MacpoNarnp. Mr. Broyhill.

Mr. Brovuin. Thank you, Mr. Chairman. Mr. Barrows. it is aood
to see you here today. You state that you already have authority in
this field and that you are presently conducting experiments of
weather modification as it applies to the control of lightning and hail,
is that correct ¢

Myr. Bagrrows. It is correct, sir, for lightning, The hail suppression
research program that is being planned has not vet been activated.

Myr. Brovuiir. And this authority comes to you in specific terms, or
in general terms in other legislation ?

Mr. Barrows. It comes in general terms through the research author-
ity to the Department of Agriculture.

Mr. BrovuirL. How long have you been conducting experiments of
this type?

Mr. Barrows. The only active experimental weather modification
program in the Department is lightning suppression. This research was
originated in 1953 and has been carried on continuously from that time.
I believe it is now perhaps the oldest continuous weather modification
research project in the United States.

Mr. Broyniur. Can you tell the committee approximately how much
money is being spent in this program for the current fiscal year?

Mr. Barrows. Yes. This is a modest program. It is a cooperative
affort with the National Science Foundation. The Forest Service is
expending $180,000 for Forest Service fire research funds. There is
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approximately $70,000 this fiscal year of National Science Foundation
funds, a total of $250,000 for this project.

We have additional assistance, however, from numerons other
sources. For example, the Weather Bureau cooperates in this program;
it provides some of the radar observations and the special weather fore-
casting that is necessary for the project.

In addition, we utilize existing facilities of the Forest Service that
are in place for fire protection purposes to help this project. This
includes a network of 38 lookout stations that are scattered over the
northern Rockies and the Northwest that provide special cloud and
lightning observations for the project. We train these lookout observ-
ers in cloud and lightning observation. Their services are valuable to
us but are not included in the cost figures I have just given you.

Mr. Broyurr. Your Department is the coordinating ageney for this
particular specific program; is that correct # What I am asking relates
to your organization structure, To whom do you report this informa-
tion ¢ With whom do you exchange information ? How is it coordinated ?

Mr. Barrows. Sir, T wouldn’t regard us as a coordinating agency.
It is true that we have perhaps been the lead agency in lightning
suppression research.

Our results are first of all reported to the scientific community
through normal channels—scientific publications. We make periodic
reports to the National Science Foundation as well and, of course,
periodie reports to the Secretary of Agriculture.

Mr. Broynrwr. Mr. Chairman, one question which perhaps can’t be
answered or perhaps it can be, is what has been accomplished with
these programs, not only in the Department of Agriculture, the Forest
Service, but the other departments as well. What are the results of
these programs?

('an yon point to really meaningful results?

Mr. Barrows. Yes, sir. We are quite encouraged by the weather
modification results from Project Skyfire and I would be glad to cite
some of them.

In doing this T would like to back up, if T may, to look at the kind
of a problem that we are dealing with in lightning suppression re-
search. Lightning causes some 10,000 to 15,000 forest fires annually.
In the Western United States lightning is the greatest single cause
of forest fires. These fires cause tremendous damage to timber, water-
shed, and outdoor recreation resources.

Fire suppression costs alone on lightning fires amount to some $50
million annually. The 1967 fire season in the Rockies and the North-
west is a vivi example of the seriousness of the lightning fire problem.
In August of 1967 dry lichtning storms which were preceded by a
summer-long period of critically hot and dry weather ignited thou-
sands of fires. Some 4,000 fires oceurred in a 3-week period.

On the national forests alone 46 of these fives spread to sizes of 100
to more than 50,000 acres. We believe that fire prevention is the best
method for reducing such losses and costs.

Weather modification provides the best possibility for the preven-
tion of lightning fires. Project Skyfire is performing research on this
possibility. The research performed to nllnr(- includes the following
results: First, the development of an electronic sensing system for the
measurement of lightning discharges. We are operating this electronie
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sensing system in a specially instrumented experimental area near
Missoula, Mont. It provides vital information needed for the evalua-
tion of weather modification experiments.

Second, we believe that we have identified the special type of light-
ning discharge that is most apt to start forvest fires. There is a wide
variation in the kinds of clond-to-ground discharges that oceur from
thunderstorms,

The discharge that we believe is most apt to ignite fires is a dis-
charge that has a long continuing surge of current involved in it.
In time scale it lasts considerably longer than a normal lightning
discharge.

Third, we have developed special equipment and technology for
the massive seeding of mountamn thunderstorms, This equipment in-
cludes a highly efficient airborne generator using a ramjet principle
that we are using in seeding experiments,

Fourth, we have performed over the past 5 years a pilot experiment
in lightning suppression, The results from this experiment show one-
third less cloud-to-ground lightning from seeded storms. We are most
(.'-ln'iUl]:'{ as a l'l’ﬁ"“ (if thl’ﬁt’- l'x[](‘-{"lnl(.‘]l‘ti as to “'l'lt‘”‘l(’l' or not we are,
in fact, also reducing the occurrence of the kind of discharges that
start fires and this will be the target of concentrated work that we are
planning for the period ahead.

We are now ready on the basis of this pilot experiment to conduet a
larger scale experiment, which is essential if we are going to get results
from this field.

I would like to add one other thing with regard to our results from
Project Skyfire. We believe that this is providing some of the scien-
tific basis that has been badly needed for the planning of hail suppres-
sion experiments, The experience that we are getting with massive
seeding aimed at lightning prevention is the same general approach
that may be most useful in hail suppression.

Perhaps 1 could cite an example of this. With these high output
generators that we are using on Project Skyfire we have recently found
that we can get nearly total glaciation of supercooled clouds at tem-
peratures as warm as —7° C. This is the first time to our knowledge
that this has been found or reported.

We have penctrated these clouds with specially instrumented air-
craft, sampling both seeded and unseeded clouds, to get these results.
We believe this provides part of the basis to now go ahead and plan
similar massive type seeding aimed at hail suppression.

Mr. Broymiun, I would like to ask one more question, Mr. Chair-
man.

This bill, H.R. 9212, provides what we call open end appropriation
authority. How much is the Department of Agriculture looking to re-
ceive from this legislation for the next 3 fiscal years? ;

Mr. Barrows. The Secretary of Agriculture has appointed a weather
modification research task force to develop a long-range weather mod-
ification program for agriculture and forestry and this task force is
currently at work to develop the specific kind of figures that you are
requesting.

(E)ur work is not yet completed. We expect to have these figures
available within the next month to 6 weeks. I might mention that
this task force consists of 18 members, including representatives from
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each of the other departments that would have a hand in a cooperative
program involving agriculture and forestry. We have representatives
from the Department of the Interior, from ESSA, and from the Na-
tional Science Foundation on our task force.

Now to respond still further to your question on funding, as youmay
recall, last year the Federal Council for Science and Technology issued
the so-called Newell report which is ICA’s Report No. 10A. This re-
port contains recommended levels of funding for all agencies for fiscal
year 1970.

Agriculture agrees with the recommended level of funding for the
kind of programs that we are interested in as contained in this report
for that year.

Mr. Broymmr. What are those figures?

Mr. Barrows. For the Department of Agriculture this recommends
a program of $7 million in fiscal year 1970,

Mr. Broymior. And you are presently spending $180,000 2

Mr. Barrows. This is correct.

Mr. Broyuirr. Thank you.

Mr. Macpoxarp. Mr. Van Deerlin? Mr. Brotzman?

Mr. Brorzaan. Thank you, Mr. Chairman.

Will the passage of FLR. 9212 and House Joint Resolution 688 help
you to accomplish your objectives in this particular area, or will it
retard you in your opinion

Mr. Barrows. H.R. 9212 does not add to the Department of Agri-
culture any authority that we don’t have at the present time. House
Joint Resolution 688 we regard as an excellent piece of legislation that
will certainly give emphasis to the worldwide weather program.

We think everyone will benefit from this increased effort through
the worldwide weather program and we are very much in favor of it.
I am sure we will benefit from the results of the worldwide activities.

Mr. Brorzyman. To pursue your answer, will H.R. 9212 detract from
the powers that you have, or, as T asked the question before, retard
your effort.?

Mr. Barrows. We do not feel that it will retard our effort.

Mr. Brorzaan. That is all, Mr. Chairman.

Mr. Macpoxarp. The only question I have is, if you are spending
$180,000 now and you are requesting $7 million, you know, that is quite
a jump and what would that money be used for ?

I am not one of these so-called economy men so I ask just for my own
information.

Mr. Barrows. Sir, first of all when these figures were developed in
1966 it was assumed then that the level of funding in 1967 and 1968
would be much larger than has actually occurred, so we need to look
at it from that standpoint first.

However, looking at how the fund will be used, these funds first of
all will be used to establish large-scale experiments in both lightning
suppression and hail suppression. The scientific basis for such experi-
ments has been established.

Installing these experiments will be fairly expensive because of the
equipment that will be required for good large-scale experimentation,
also from the standpoint of expenses of the aircraft that will be flown.
Things of this type are fairly expensive for this kind of experimen-
tation.
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Mr. MacpoNarp, You want to get the aireraft from the Air Foree,
for a concrete example? The thing that bothers me, and I think it
bothers most. Congressmen, is the total fiefdom that each Department
sets up. They never seem to me to get very close together. It seems to
me if they got closer together I w ould think expenses per se would go
down.

Mr. Barrows. Perhaps, sir, I could give you an example of how two
departments wwnll\' did get together, aiming at the very thing I think
you are questioning. The ¢ cloud penetration experiments that we made
last year on Project Skyfire utilized an aireraft belonging to a private
meteorological concern in California. This aireraft had been specially
instrumented under the auspices of the Department of the Interior
program. This made it quite a unique aireraft. It could do some of the
things the Department of Interior was interested in as well as the
Department of Agriculture.

Therefore, the two agencies cooperated on this matter. We made
a eontract with this private concern to make these cloud penetrations
for us just as Interior would. We wouldn’t have been able to do this
if the two agencies hadn’t been willing to pool their resources. I think
there are numerous examples of this I\mll of cooperation.

The type of aircraft that we are using in our lightning '\Ilill)l’i‘astﬂn
experiments are light aireraft that do not belong to the Government.
We contract for these aircraft.

However, one of our requirements is to upgrade the aircraft from
the standpoint of safety. In the kinds of work we will need to do in
large-scale experiments we are going fo need much better and much
safer aireraft.

Mr. Macpoxarn, Mr, Kornegay.

Mr. Kornecay. No questions.

Mr. MacpoNarp. Thank you very mueh.

Mr. Barrows. Thank you.

Mr. Macpoxarp. The next witness is Mr. Thomas F. Malone, research
de partment, Travelers Insurance Co., Hartford, Conn.

We welcome you here, Mr. Malone, and I would like to point out
before you go into your statement, 1 know you work for the Hartford
[nsurance Co.—of the insurance company in Hartford—but that you
are Chairman of the Committee on Atmospheric Sciences of the Na-
tional Academy of Sciences and past president of the American
Meteorological Society and of the American Geophysical Union, and
therefore your background is obviously much more than that of a
consultant to an insurane @ company.

Jecanse this is a rather peculiar day for us—we reported out the edu-
eational TV bill and we have been asked to go to the White House for
the signing of it and I think we are supposed to leave at 11, but that,
of course, is not as important as hearing witnesses on this subject and
I for one will stay if it tukes that long—I was wondering if you could
submit your statement for the record and then summarize and answer
questions from the committee as they might avise.
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STATEMENT OF THOMAS F. MALONE, VICE PRESIDENT, AND HEAD
OF RESEARCH DEPARTMENT, THE TRAVELERS INSURANCE COS..
HARTFORD, CONN.

Mr. Macoxe. Mr, Chairman, I would be pleased to do that. T think 1
could summarize it in about 5 minutes.

Mr. Macoonatp. Without objection the written statement of Mr,
Malone will be inserted in the record at this point.

(Mr. Malone’s prepared statement follows:)

STATEMENT OF THoMAS F. MALoNE! VICE PRESIDENT, AND HEAD 0F RESEARCH
DEPARTMENT, THE TRAVELERS INSURANCE (oS, HARrTrORD, CONN,

Mr. Chairman, I am pleased at this opportunity to appear before your com-
mittee and convey the enthusiasm of the scientific community in this country
and in the world at large over the program of international cooperation in
meteorology described in Joint Resolution 688 together with some remarks on
the reasons—as I see them—for this enthusiasm, I am pleased, also, to comment
on H.R. 9212. My remarks on this latter bill will be rather brief inasmuch as I am
submitting for the record a copy of an article which appeared over my name
in Science magazine earlier this year, summarizing in considerable detail my
views on the matter of weather modification.

With respect to the World Weather Watceh and its closely associated Global
Atmospheric Research Program (GARP), I am pleased to report that two and
one-half years devoted to the development of a global atmospheric research pro-
gram by the Committee on Atmospheric Sciences of the International Couneil of
Scientific Unions culminated in an intensive Study Conference of two weeks
duration in Stockholm, Sweden this past summer at which approximately fifty
distinguished scientists from thirteen countries reached esséntially unanimous
agreement on—

(a) The basic scientific problems that require attention :

(b) The preparatory numerical experiments that seem most important :

(¢) The observational requirements both for the preparatory studies and
a global experiment;

(d) The feasibility of necessary observational systems in view of today’s
technology and the expected developments over the next few years.

The deliberations of this Study Conference were summarized in a 325 page
report which was considered in some detail at the 14th General Assembly of
the International Union of Geodesy and Geophysics in Switzerland last month.
The TUGG endorsed unanimously the GARP program as an appropriate and
imaginative response to the United Nations Resolution and urged that “the
nations of the world, acting singly and in conecert, ICSU and its constituent
bodies, adhering academies and research councils provide strong and sustained
support for this important program.” This Resolution was received and acted
tpon unanimously by the Executive Committee of the International Council of
Scientific Unions at its meeting in Rome on October 10. A joint committee with
the World Meteorological Organization has been established to develop and to
keep under review the global atmospherie research program including—

Determination of scientifie objectives and content of the general program
and its sub-programs :

Design of observational and logistical systems; and

Implementation of the program, including data acquisition and processing
analysis.

This joint committee will provide administrative direction and preclude waste-
ful duplication of effort. This prompt and enthusiastic response of IUGG and

1Dr. Malone i1s Chairman of the Committee on Atmospheric Sclences of the National
Academy of Sclences and Past President of the American Meteorologleal Soclety and of
the American Geophysical Unlon. In addition, he has served as Secretary-General of the
Committee on Atmosgpheric Sciences established by the International Counell of Selentlfic
Unjons and the International Unlon of Geodesy and Geophysics to develop a global atmaos-
!Jht‘r[c research program In response to Resolution 1802 (XVII) of the United Nations. He
ias also served as Chalrman of the Committee on Metereology for the International Co-
operation Year. Dr. Malone was a member of the Special Commission on Weather Modlfica-
tlonseﬂtnhllshed by the National Secience Foundation in 1963 to develop recommendations
to NSF.
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[CSU should, 1 believe, be renssuring to yon as an indieation of the importance
and timeliness of this program in the eyes of scientists all over the world.

You have heard from Dr. Robert’ M. White concerning the overall plans
for the World Weather Watch and GARP at the national level. I would simply
extend that discussion to indicate that the National Academy of Sciences has
angreed to establish a United States Commiftee for GARFP under the chairmanship
of Professor . Jule G, Charney, of the Massachusetts Institute of Technology, to
Le concerned with—

Development. of the scientific objectives of GARP, specification of the
observational requirements, initial technological feasibility evaluations for
each project ; and to

Provide appropriate advice and review concerning the detailed project
design, operational logistic planning, and field work.

It has been my privilege to diseuss this program with the Board of Trustees
of the University Corporation for Atmospheric Research and with the Council
of the American Meteorological Society during the past month, In both instances,
the reaction was pesitive and enthusiastie.

I recite these developments of the past few months as an indieation of the wide-
spread support among scientists of this country as well as seientists from other
conntries for the program deseribed in Joint Resolution 685, Perhaps some
thoughts on the reasons for this support may be of interest to your committee,
Basically, in my view, there are three:

Intrinsic scientific interest and timeliness of the program are suggested by
the following three developments:

Theories on physical processes governing atmospheric motion have
advanced to the state at which moderately realistic mathematieal models
can be constructed to simulate a variety of atmospheric systems ranging
in scale from individual elouds to the global wind systems. Although still
in a relatively rudimentary stage, these models constitute a point of de-
parture for replacing empiricism with physically meaningful weather
prediction techniques.

Our ability to measure quantitatively the variables that determine the
state of the atmosphere has increased rapidly in recent decades. Radio-
scondes, meteorological radar, and a host of both direct and indirect
sensing methods have been augmented in dramatic fashion by the de-
velopment of the meteorological satellite which, for the first time, offers
promise of bringing the global atmosphere under observational surveil-
lanee in a real-time data system.

The advent of high-speed electronic computers which has hastened
the promise of being able fo integrate the nonlinear, partial, differential
equations governing atmospheric motions by numerical methods. Com-
puters, in turn, provided a powerful new tool for the growing number of
investigators seeking to understand atmospheric processes by means of
analysis of the relevant mathematical equations and anxionus to perfect
the power of these methods in numerieal weather predietion.

The practical benefits that can reasonably be anticipated from these pros-
pects that large-scale features of the atmospherie cirenlation can be pre-
dicted quantitatively for periods up to two weeks or more. While this pros-
pective capability will not provide the “nltimate” solution to the weather
forecast problem, it is clear that the advantages to agriculture, commerce,
transportiation, and industry are potentially very large,

The commonality of interest among all nations is precisely the kind of
base upon which suceessful international cooperation has been built in the
past and, hopefully, will constitute a small but significant brick in the in-
stitutional edifice which one day will help to contain world conflict within a
framework of law and order.

Now a few words concerning H.R. 9212 having to do with a comprehensive
program in the field of weather modification. Since your committee has already
heard testimony on this bill and since my views have been set forth in extensive
form in the reprint that I am submitting to you, I will restrict my comments to
two aspects and then be prepared to answer questions, if that is your pleasure.

My first comment has to do with the appropriateness of legislative action on
this matter at this time. Four developments have made this legislation timely:

Recognition that the problem of weather modification is passing from an
era of intellectually undisciplined specnlation and more or less opportunistie
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field experimentation into an era of rational, organized inquiry in which a
set of meaningful scientific questions can be explored analytically and by
means of coordinated and earefully designed field experimentation.

Increasing but still somewhat ambiguous statistical evidence that pre-
cipitation from some types of clouds and storm systems can be modestly
increased or redistributed by seeding techniques.

Recognition that the implications and issues involved in weather modifi-
cation transcend the boundaries of the physical sciences and embrace im-
portant questions in the social and the life sciences, in international rela-
tions, in law and governmental regulation, and in the decision-making
strueture of the federal government by which it legislates, appropriates,
manages, and coordinates national programs that cut across scientifie
disciplines and departmental missions,

Recognition of a deeper appreciation of the international implications of
any snccess in weather modification as exemplified by these words of a panel
of the National Academy of Sciences :

“It is clear that a long-range program of weather control and climate
modification can have a direet bearing upon relations between nations, It
can aid the economic and social advancement of the less-developed countries,
many of which face problems associated with hostile elimates and serions
imbalanees in soil and water resources. And, quite importantly, it can serve
to develop common interests among all nations and thus be a stimulns for
new patterns of international cooperation.”

Mr. Mavoxne. I could speak first, sir, for about 2 minutes on House
Joint Resolution 688, and I think perhaps the most important thing 1

- . - i
could do would be simply to convey to you the widespread interest
within the scientific community of the United States and in other
nations over this international cooperative program.

Two and a half years ago the International Council of Scientific
Unions established a committee to look at this. The activities of that
Committee culminated in a 2-week intensive study conference in
Stockholm this year out of which emerged a 300-page report. setting
forth the character of the program; what it should do.

This report was reviewed by the scientists and geophysieists and
meteorologists assembled in Switzerland at a general assembly. They
passed this unanimously to the Executive Committee of the Inter-
national Council, which is established, together with the World
Meteorological Organization; that is, the intergovernmental ap-
paratus, a joint commaittee.

What I really want to convey to you is the remarkable unanimity
among all these peoples that this program is timely and worthwhile
doing,

Scientifically it promises useful benefits from improved and ex-
tended forecasts and as an act of international cooperation it is useful
n establishing a commonality of purpose among the nations of the
world.

I think this is why it has such widespread support. Within the
United States it has been my privilege to talk to the board of trustees
of the University Corp. for Atmospheric Research which operates the
laboratory out in Colorado. It is a consort of about 15 or 20 univer-
sities. Their response was very warming and positive.

I discussed this with the Council of the American Met erological So-
clety, again a very enthusiastic resvonse Within the National Aead
emy a special committee to look after this program over the next 10
years 1s now in the process of being established and it is attracting
some of the very best minds in our field.
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So on both the international and the national scene 1 want you to
know that I am impressed by what to me as one who has werked in
these societies is truly a remarkable degree of unanimity:.

Now if I might turn to the weather modification program, I would
make two comments on this. First, I think it is appropriate; and
second, I think the legislation before you is responsive to the thinking
of bot h the scientists and the National Science Foundation’s Commis-
sion which looked into this.

I had the privilege of sitting on the Commission. With regard to the
timeliness, I would emphasize, Mr. Chairman, this point above all
others: That rather than a dramatic turning point, something very
subtle has taken place in weather modification within the past few
years, and it is this: That the whole effort has passed from a sort of
intellectually undisciplined era of speculation and more or less op-
yortunistic field experiments—by that I mean conjecture about what
}l.lppem if you melt the icecap, going out and seeding hopefully above
ranchers’ land with expectation there will be an increase—it has
passed from that into a period when you can analyze this problem.

You can design meaningful field experimentation : and it is really now
becoming a 1“lll[)l'lcll field of inquiry. Along with that it is going to
expand. That is why I think the legislative provisions here are useful.
That is why this is a good bill at this time.

Other developments attesting to the timeliness is the encouraging
evidence that rainfall ecan be increa ised ; the recognition that 1110
yroblem goes beyond ju.-at a physical seience problem, because it em-
Lr:u-(h; questions in the life sciences, law, government regulation, and
so on 3 and again tlu‘ Hll(‘l national implications.

We know that yvou can do something meaningful in the at-
mosphere in one [)mzmn of the earth it is very likely to affect it some-
where else, It is rather important that we get our links established now
before we are confronted with a problem which has gotten out of hand.

A formidable seientific problem has yet to be solved, but when that
is solved—and I believe it will be solved—a far more difficult problem
in political science will emerge.

Mzr. Chairman, those are my prinicpal thonghts and perhaps it conld
be most helpful if I tried to respond to questions.

Mr. Macponarp. I have one which I have asked other people, but T
think you are uniquely equipped to answer it and that goes to the
liability if this bill is adopted and the seeding of clouds does ocenr
and one State was about to get some rain and the farmers there woulid
prosper.

If this were to be diverted by mechanical means who would be liable?
I ask you this not just as a scientist, but as a representative of an
insurance company.

Mr. Maroxe. This is one of the perplexing problems that you cannot,
I don't believe, state a priori who is 10-|mn~.1hh- This will eventually
be settled by a series of conrt decisions, but we must not wait. for this
to be thrown in thie courts and right now there is considerable activity
going on analyzing the legislative and indemnity aspects of this,

Southern Methodist University is holding a symposium on Decem-
ber T and 8 at which they are gathering lawyers, scientists, some insur-
ance people—2 days to look at precisely the problems that you are
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identifying. There are as yet no answers, but vou have put your finger
on a very crucial aspect of this, one which is just as difficult as the
scientific problem.

Mr. MacpoNarp. My last question. Isn't it asking the Congress to
do quite a good deal to go into a field in which there are no answers
and put the long finger of the Federal Government into an area in
which the legal aspects have not been decided or at least even legal
opinions haven’t been reached.

It would seem to me that the original cost as outlined in the bill
would be important, of course, but the aftereffects of the liability, to
use an insurance term, might be fantastic, and isn’t it asking a good
deal of the Congress to go ahead with a program like this before there
are any answers in the field?

Mr. Maroxe. Mr. Chairman, T think there are two mitigating eir-
cumstances here. One is that the Congress will have the opport unity to
amend and revise this legislation as we walk down this road.

Second, it is my observation that here is one area in particular where
a strong case can be made for Federal regulation as contrasted with
State regulation. We have already seen instances where States erect
barriers to activities within a State and between States.

In Connecticut, for example, we have a State weather control com-
mission and we have taken a position that we would prefer to see this
handled at the Federal level because the atmosphere does not recognize
any State boundaries.

I am afraid T haven’t answered vour question.

Mr. Macpoxarn. If you have, T haven’t quite understood it. sir. but
I won’t pursue it beeaunse T know it is a difficult one.

However, it just also offers difficulties to us who have to pass on
this type of legislation to go ahead into a field that is really as un-
charted as the Atlantic Ocean was when Columbus took off.

Mr. Marone. You may be aware that a couple of vears ago there
was rather bad summer weather in the Province of Quebee in Canada
and there were 80,000 signatures affixed to a petition requesting the
Government anthorities in Canada to do something about the people
down in New York State who were seeding the clouds and allegedly
causing the bad weather over the bay.

This, you see, is a problem that perhaps only can be handled by the
national governments and not by the Province of Quebec and the State
of New York. T would encourage you to go into this even thouch the
waters are uncharted.

Mr. Macpoxarp. Thank you, sir. Mr. Kornegay ?

Mr. Korxecay. Thank you. You put vour finger on one thought
which oecurred to me: that is, it is not only national, but international.
because weather conditions, of course, do not respect States lines nor
national boundaries.

I have no further questions to ask.

Mr. Maroxe. May T respond, sir, that T did leave with your commit-
tee for the record, a reprint of an article that T published in Science
magazine a few months ago and much of that article is addressed to
precisely this question of international implications.

I did not go into detail because of the time, but if the topic intrigues
you, you will find at least my thinking laid out in that article.
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(The article referred to follows:)

[Reprinted from Sclence, May 10, 1967]
WeaTiEr MODIFICATION : IMPLICATIONS OF THE NEW HoRrizoxs 1N RESEARCH
Thomas F. Malone*

For tens of millions of vears the development of man and his ancestral stock
has been profoundly influenced by the nature of his physical environment. As the
species evolved, multiplied, spread over the face of the earth, and achieved
mastery of matter and energy, man began to transform the environment in
which he was formed and in which he had learned to function. Some transforma-
tions are deliberate: others, inadvertent. Some are deemed to be good; others,
undesirable. My present concern is with one special way in which ubiquitous man
is tinkering with one aspect of his physical environment: with artificially pro-
duced changes—deliberate or inadvertent, transient or permanent—in the compo-
sition and behavior of the atmosphere.

It is not altogether inappropriate that we turn to this topic at this time. The
past year has been an eventful one in the long—and not always happy—history
of weather modification, but not because of great scientific or technologic break-
throughs : if any were achieved, they have, I am sorry to say, passed relatively
unnoticed as yet. True, it is the 20th anniversary of Schaefer's path-breaking
demonstration that super-cooled water clouds could be transformed into ice
erystals, with some yield of precipitation (7). By contrast, the characteristics
that made 1966 eventful were cumulative and subtle rather than discontinuouns
and dramatie ; they were nevertheless profound and portentous,

Four developments are worthy of special mention: First, there was general
agreement (2) that the problem of weather modification was passing from an
era of intellectually undisciplined speculation and more or less opportunistic
field experimentation into an era of rational, organized inquiry in which a set of
meaningful scientific questions could be explored analytically and by means of
coordinated and earefully designed field experimentation. The importance of
this transformation, and of the fact that it has been identified even as it is
underway, cannot be overstated. I am confident that its significance will be even
more apparent 100 years from now than it is today.

Second, there was clarification of the efficacy of clond-seeding intended to
augment natural rain or snow. Although couched in the typically—and properly—
cautious and carefully chosen words of the panel of the National Academy of
Seiences, “There is increasing but still somewhat ambiguons statistical evidence
that precipitation from some types of clonds and storm systems can be modestly
inereased or redistributed by seeding technigues,” this conclusion has clearly
added new dimensions of practical interest to a problem that was beginning to
attract considerably intellectual interest. Keenly aware of the significance of its
findings, the panel went on to say, “The implications are manifold and of immedi-
ate national concern.” Thus the preliminary findings of the Advisory Committee
on Weather Control (3) of nearly a decade ago have been vindicated, and the
controversy in which no one can take a great deal of pride may now be replaced
by the positive steps that have been proposed to reduce further the remaining
ambiguity.

Third, there was forthright recognition that the implieations and issues in-
volved in weather modification transeend the boundaries of the physical sciences
and embrace important questions in the social and the life sciences, in inter-
national relations, in law and governmental regulation, and in the deeision-
making structure of the federal government by which it legislates, appropriates,
manages, and coordinates national programs that cut across scientific disciplines
and departmental missions, These considerations were treated in some detail by a
Special Commission of the National Science Foundation (4), which clearly
stressed the nrgent need for detailed analyses of the consequences before we are
confronted with the task of coping with them.

1The author Is viee president and director of research of the Travelers Insurance Com-
pany, 1 Tower Square, Hartford, Conneeticut : and chalrman of the Commilttee on Atmos-
pheric Sclences, National Academy of Sciences. The article is adapted from an address to
the AAAS, Washington, D.C., 28 December 1966.

2 Ttalie numerals in parentheses denote references to bibllography at end of article,




86

Fourth, there was the unanimity |l|1n|u.r the scientific community, the execu-
tive branch of the government, and the Congress that a drastically increased
research effort (fivefold growth by 70) in weather modification is required.
The speed with which the 80th Congress moved on hearings, studies, and legisla-
tion (5) leaves little doubt but that the 90th Congress will take definitive action.

Deep issues of science and public policy are involved and it is timely that
the dialogue be widened. I welcome this opportunity to widen it: it was the
AAAS Committee on Science in the Promotion of Human Welfare that remarked
less than 6 years ago (6) :

For nearly two decades scientists have viewed with growing concern the
troublesome events that have been evoked by the interaction between scientific
progress and public affairs, With each increment of power, the problem of direct-
ing its use toward beneficial ends becomes more complex, the consequences of
failure more disastrous, and the time for decisions more brief. The problem is
not new either in the history of human affairs or of science. What is without
parallel is its nrgency.”

I am quite persuaded that these thoughtful words apply today with partieular
force to the seientific exploration of weather modification. The potential inere-
ment in mastery over nature, the ever-present hazard that this power may
be used as a tool of conflict rather than for the benefit of mankind, and the
responsibility to preclude inadvertent initiation of massive irreversible processes
that are not in the interests of human life confront our ecivilization with a com-
plex set of decisions that will be taken—econsc 1n11-l\' or unconsciously—during
the next few decades, Whether the “time for decision” is adequate or in: wdequate
may be debated. That debate, I submit, is irrelevant; the point is that time
remains for reflective thought, for setting objectives, and for weighing alternative
courses of action—in short, for acting responsibly.

With that thonght as a point of departure, let us: (i) examine the scientific
problem and the developments that are currently transforming i, (ii) briefly
summarize the state of the art, (iii) review the issues, and (iv) close with
some of the implications that transcend seience.

With respect to the scientific problem, we may think of the atmosphere as a
complex physical system in which movement of air, changes in temperature, and
transformation of water among the liquid, solid, and gaseous phases are all of
considerable practical interest, all taking place in response to certain forces or
through particular processes. Although the atmosphere is far from being a tidy
little deterministic system, in principle (by altering the forces or interfering
with the processes) we can influence the motion of air, changes in temperature,
and the phase transformations of water, In this sense, the matter of weather
modification is 2 meaningfnl seientifie problem.

It is, however, a complicated problem. The earth's atmosphere may be viewed
as an envelope rotating with the earth as well as relative to it. The relative
motion arises because of the forces associated with the rotation of the earth,
and forces associated with the sources and sinks of energy that are variable in
number, location, and strer Theze sources and sinks of en * depend on the
dist ion of shortwave » I "'I ation, the flux of outgoing longwave radiation,
the latent heat involved in the change in phase of water, the transfer of sensible
heat between the atmosphere and the underlying sur and finally the air
motion itself. The fic gy of air motion exists 1 array of scale gizes

at extend from planetary wav ms <lown to monecular movement. There is

nons exchange of k e @ zy from one scale to another, and the kinetie
i= continually img exchanged with other forms of en ¥ in the
phere

» quantities of energy invelved in weather systems and processes ocenrring
ally in the atm exceed sn itially the antities of energy under
al of ma mple, the ene required for increase of the rainfall
(2.5 lnlhl'u rR) OVer an ¢ 100 miles (160 ometers) square
= to the =um [ the total output of e ‘trica ne * in the United
“~‘ ttes ‘u- about 6 W b en thongh it is elea mt tl ntitic problem
of weather modification is -nl\ i]m in principle, the outlook would be pessimistic
within the foreseeable future were it not for two charae stics of the atmos-
phere: (i) an intrinsic tendeney toward certain instabilities: and (ii) the v
role of theprocesses at the interface between the atmosphere and the underlying

surface in determining the en inputs into the atmo=ph :

The attribute of instability is readily apparent, from evervday experience, in
the tendency for the amplitude of atmospheric disturbances to inerease with




time, For example, a small puffy-type cloud may grow to a towering thunder-
storm in a matter of hours; a gentle zephyr in tropical latitudes may develop
into a “killer” hurricane in a matter of days; and a small low-pressure center
miy grow to a vigorous extratropical cyclone within a single day.

We are just beginning to understand: (i) the instability of supercooled water
droplets which, when released, provide a local source of sensible energy; (ii)
the convective instability of a rising current of air within which water vapor
is condensing into liquid, thus affecting the vertical distributon of sensble energy ;
and (iii) the so-called baroclinie instability of the large-seale, planetary atmos-
pheric waves, which when released can profoundly alter the nature of the great
global system of winds,

Shounld it turn out that the upward progression of energy through the size
spectrum of instabilities that I cite is a process of considerable significance, an
avenue may be opened up by which great effects may be produced from relatively
modest but highly selective human interventions. We could, then, break the eggs
rather than slay the dragons! Similarly, the sensitivity of the atmosphere to
the interplay of the variables that determine the flux of energy, between the
atmosphere and the underlying land or water, is beginning to yield to numerieal
analyses and field measurement. The influence of changing surface parameters
such as ronghness, reflecting power, and transfer of water across the interface is
becoming known, and the posibilities that the effects range beyvond a local area
are being explored.

Some support for the line of reasoning that links small caunses with large
effects is found in the results of an examination of fluctuations in the climate
that have been either observed or reconstructed from historieal or geologie
evidence. There i= reason to believe that these fluctuations—some of which \\ntl[d
be disastrous to modern civilization—may have been caused by
of instabilities by natural processes, through which a given elimatic regime was
transformed into a radically different one.

There in barest outline is the nature of the scientific problem and the general
direction in which it is likely to proceed. The new horizons of research that are
suggested by the title of this article arise from four seientific and technologieal
developments :

(1) Understanding of the physieal processes occurring in the atmosphere has
now progressed to the point at which they can be expressed in equations that
constitute mathematieal models. These models permit simulation of natural pro-
cesses or—of particular relevance to our topic—assessment of the consequences
of human intervention in these natural processes, Although crude and oversimpli-
fied relative to the processes they are intended to simulate, nseful models have
been constroncted of atmospheric phenomena that range in size from a single cloud
to circulation of air over an entire hemisphere, There is almost unlimited poten-
tial for extension and refinement,

(2) Development of the modern high-speed compnuter (which was encouraged
initially by the computational needs of meteorological models) has proceeded
simultaneonszly with the i n sophistication of these atmospheric models,
and brings within the realn " reality experimentation by simulation that has
hitherto been only a gleam in the eyve of the meteor t. Some of the more diffi-
cult problems of nonlinear instability will soon be within reach as the speed
and eapacity of computers both increase.

(3) The third development concerns the expanding capabilities of making the
observations and measurements that specify the initial and final atmospherie
conditions that must be reconciled by the compute d atmospheric models if
they are to be meaningful. These emerging capabilities range from the use of
meteorologic satellites on a "]uh il seale to intricate measurements of the relevant
physical cha teristies of a single clond.

(4) There have been significant advances in the refinement and the power of
modern statistical procedures for resolving questions of caunse-and-effect relation,
in field experimentation, by establishing appropriate “design eriteria®™ for both re-

search and operational projects, The interaction between individuals skilled in
these procedures and experimental meteorologists is really only getting nnderway,
but it already promises important contributions to the reduc tion of ambignity in
the interpretation of weather-modification activities,

Taken together, these four advances set the stage for the rational inguiry into
weather modification to which I have referred. Quite elearly, within the next dee-
ade or so it will become possible to explore, through simnmlation technigues, an al-




88

most unlimited array of deliberate interventions in natural atmospheric processes,
and to assess possibilities and limitations. These studies will inevitably lead to
specific requirements for meteorological measurements that will deepen our
nnderstanding of natural processes. As an example, mathematical models of the
atmosphere have already been used in a preliminary way to assess the conse-
quences of the inadvertent intervention assc ed with the increase of atmos-
pheric carbon dioxide. Models may yet be used to define the tolerable limits to
this large-scale geophysical experiment that mankind is undertaking; or, alter-
natively, to determine desirable countervailing measures.

As T have already indicated, these scientific considerations take on new di-
mensions when viewed in the context of the present state of the art. At the risk
of oversimplification, this state may be summarized in the following way:

(1) Field results have demonstrated unequivocally that several cubic kilo-
meters of clouds, consisting of supercooled water droplets, can be transformed
into ice-erystal clouds by seeding with appropriate chemicals,

(2) Supercooled ground fog can be cleared from large areas by the same
technigues,

(3) Persuasive although not conclusive evidence suggests that rainfall ean
be increased by from 5 to 20 percent (say 10 percent), depending upon the
conditions,

(4) There are indications that Soviet scientists have succeeded in suppressing
hail by introducing silver fodide directly into susceptible parts of hail-producing
clonds,

(5) Physically reasonable approaches to the suppression of lightning have been
tried with mixed but, on balance, promising results,

(6) Cloud-seeding techniques that are of sufficient merit to warrant field ex-
perimentation have been advanced for the modification of hurricanes, but the
limited tests have not yet yielded even preliminary conclusions.

(7) No technique for influencing large-scale weather patterns in a deliberate
and predictable manner yet exists.

(8) With respect to inadvertent weather modifieation, calenlations suggest that
the 10- to 15-percent increase since 1900 in the minute amount of earbon dioxide
in the atmosphere has caused surface temperatures to rise 0.2°C, while tempera-
tures in the stratosphere may have decreased ten times as much, Air pollution
particularly the ejection of submicroscopic particles of lead from automobile
exhaust—may have already extended its influence beyond the urban domain (7).
Contamination of the upper atmosphere by rocket exhaust may become a problem
of practical importance sooner than we realize. Finally, agricultural cultivation
and urbranization are transforming the nature of the surface underlying the
atmosphere, with possibly important consequences that we hope soon to be able to
A8EpRS,

1st this brief background of scientific problem and opportunity, and prac-
tical accomplishment as well as frustration, it is appropriate to review the issnes
now confronting us. To my mind there are two major ones. I stress the fact that
each is a very live issue today because the eruecial legislative decisions that Com-
mit us to a particular course of action have not yet been made.

The first issue is our domestic program—its character, its size, its rate of
growth, and its management, Since the character of the domestic program is
singly the most important part of this issue, let us examine it. the character of the
program should be responsive to the elements involved in the solution of the prob-
lem, which include, first, basic research of the kind we designate “little” science :
fundamental studies in (i) the physical sciences, engineering, and statistical de-
sign theory—nucleation, the physics of precipitation, energy-exchange processes,
instability in the atmosphere, sensors and sensing systems, and decision-making in
the face of uncertainty ; (ii) the life sciences—the ecologic effects of transient or
permanent modification of the physical environment of natural biologic com-
munities ; biologists warn us that the biologic outeome of modification of the wen-
ther is apt to be a “mixed bag” of good and bad effects on man’s artificial eco-
systems; and (iii) the social sciences—the human effects, including the impact
of weather on the individual and on human activity, the “right” of the individual
to the weather provided by nature, the gains and losses to different sectors of
society that would follow in the wake of atmospheric alterations, assessment of
benefits in relation to costs, the likelihood of conflict, and the institutions that
may have to be ereated or transformed to resolve those conflicts,

Second, the elements include applied research of a kind having a specific aim—
in which the mission is to develop capability of modifying the weather, This
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element has all the attributes of “big" science : giant computers simulating atmos-
pherie processes, simulating biologic adaptation to variable ecosystems, and
simulating economic input-ontput models—instrumentation laboratories; exten-
sive field measurement programs and experimental research. This element would
close the most conspicuous gap in our present national effort and would give the
effort of coherence by complementing the current fragmentation that has certain
positive attributes.

The third element would be operational application of proven techniques as
gpon as their efficacy and desirability are established.

The fourth and final element is the regulation that may be required to protect
the interests of the public, and the rights, responsibilities, and opportunities of
the private sector, as well as to prevent the contamination of field-research
projects.

The Weather Modification Act of 1966, passed by the United States Senate last
October, goes a surprisingly long way toward development of a domestic pro-
gram compatible with the elements we have just discussed. Since there was no
concurrent action by the House, the entire matter must be reopened for discussion
during 1967 if definitive action is to result.

The second issue is concerned with the manner in which our domestic program
interacts with the vigorous national programs in other countries. Basic to this
issne is the knowledge that the atmosphere is a single, indivisible, physical sys-
tem : a large-scale disturbance over one part of the world is reflected in different
disturbances over other parts.

Resolution of this issue demands perception and awareness that we are no
longer in the 19th century but moving rapidly toward a 21st century in which
science and technology will have so transformed society that it will be scarcely
recognizable, with science and technology creating new imperatives for foreign
policy. Even now the demands on imaginative innovation are so great that they
are equaled only by the concomitant opportunities. The international issue de-
mands that we forthrightly recognize the atmosphere, and the benefits it brings,
as a resource shared by all nations; recognize that the terrors it holds and the
suffering it can cause are adversaries that nations ecan overcome only through
a partnership of effort. If one day we may be able to divert the rivers of rain that
course through the skies, let that diversion be for the common good and not for
narrow national aggrandizement, The Academy panel stated the case succinetly
in these words:

“It is clear that a long-range program of weather control and climate modifica-
tion can have a direct bearing upon relations between nations. It can aid the
economic and social advancement of the less-developed countries, many of which
face problems associated wth hostile climates and serious imbalances in soil and
water resources. And, quite importantly, it can serve to develop common inter-
ests among all nations and thus be a stimulus for new patterns of international
cooperation.”

The NSF commission presented the opportunity in this way:

“Rarely has a more inviting opportunity been offered for advanced thinking and
planning regarding the impact of a technological development upon international
relations.”

The bill passed by the Senate in 1966 included a policy declaration supporting
international cooperation and “peaceful and beneficial applications of weather
modifieation.”

Now is the time to carry out this policy declaration—while weather modifica-
tion is still a research problem and before there are dramatic demonstrations of
capability of large-scale modification. Now is the time to take that “long se-
quence of small, correct decisions” that John von Neumann told us a decade ago
would be superior to a “novel cure-all” as a method of resolving the problems
attendant on a development that would “merge each nation's affairs with those
of every other, more thoroughly than the threat of nuclear war or any other war
may have done” (8),

The description of plans for the World Weather Watch, discussed at the 1966
meeting of the AAAS, set forth—I hope—one such “'small, ecorrect decision,” The
wiarm response from our colleagues in other countries stimulates us to rise to the
challenge offered by the occasion.

The actions taken by Maryland, in making any form of weather modification
a crime, and Pennsylvania, in giving each county the option to outlaw weather
modification (92), are unmistakable signs of political complication sent out by
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an “early warning” system to those who wounld note them. The public concern
and indignation in Canada (manifested by 60,000 signatures on a petition re-
questing governmental intervention ), over the possible relation between abnormal
weather in the Province of Quebec and alleged rain-making activities in the
Province of Ontario and in New York State, contain a mild hint of the interna-
tional complications that could arise (10).

In closing let me select, from among the many implications of these new hori-
zons of research in weather modification, three that seem to me to have special
significance :

(1) There is the suggestion, implicit in what T have said, that the undertaking
now just getting started is at such an early stage that it may well be carefully
documented as it proceeds and be treated as a case study by scholars concerned
with the interaction of science and public policy. All the essential ingredients
appear to be present, including: (i) an intrinsically interesting scientific prob-
lem, with the ontecome uneertain: (ii) a potential for great practical beneflts for
mankind and an equally great potential for exacerbating man’s proclivity for
conflict—with moral judgments and the aplication of ethics likely to determine
that outcome; (iii) clear indications of the need for a substantial, specifically
aimed program of applied research, with the opportunity to shed some light on
the controversial conclusions of the Defense Department’s Project Hindsight
(11) (quite clearly the hazard of inhibiting the emerging and flourishing, un-
directed, basic research in the atmospheric sciences at several first-rate universi-
ties should be avoided) : (iv) intricate problems of interdisciplinary interaction
among the physical, life, and social seiences; (v) complex interagency coordina-
tion and collaboration, with the opportunity for innovation in governmental or-
ganization: (vi) involved legal and regulatory questions, as well as issues con-
cerning the role of the private sector: and (vii) an opportunity to integrate
emerging scientific and technological elements into imaginative foreign policy.
During the decades ahead we must deepen and perfect our understanding of the
interaction of science and public policy. The gathering of data on an experiment
a8 it nroceeds would be a good start.

(2) There is the implication that eurrent and prospective advances in weather
modification are placing in our hands what Harlan Cleveland (12) refers to as
“the technological imperatives” to create or strengthen the institutions for inter-
national cooperation that are required to serve the national inerests of ourselves
and other peoples while simultaneously advancing the welfare of all mankind,
Much more than the parochial promotion of a specialized area of science is at
stake. Cleveland qnotes President Kennedy as remarking that a manageable,
worthwhile system of world order will be based “not on a sudden revolution of
humsan nature, but on a gradual evolution in human institutions—on a series of
conerete actions and effective agreements which are in the interest of all con-
cerned.” If the exploration of weather modifieation adds one more small brick
to the edifice that restrains world conflict and supports world order, science will
have served a noble purpose by enriching human life. The burden of responsibility
for seeing that this happens is, T believe, on scientists, Tong ago Heisenberg
underseored the unique role of science in contributing to the solution of one of the
great problems of our time with these words (73) :

“It is especially one feature of science which makes it more than anything else
snited for establishing the first strong connection between different cultural
traditions. This is the fact that the nltimate decisions about the value of a special
scientific work, about what is correct or wrong in the work, do not depend on any
human anthority. It may sometimes take many years before one knows the =olu-
tion of a problem, hefore one can distinguish between truth and error; but finally
the questions will be decided, and the decisions are made not by any group of
scientists but by nature iteelf.,”

(3) Finally there is the implication of an opportunity—nay, necessity—to turn
our attention to the structure and the foundations of the moral and ethical frame-
work within which we seek assistance in deelding wh ¥ we must do those things
that science tells us how to do. What an unparalleled opportunity to synthesize
advances toward an understanding of our physical universe with advances in
our understanding of man's role in this universe! For, as Teilhard de Chardin has
suggested with such simple eloquence in The Phenomenon of Man:

“How can one fail to recognize this revealing association of technical mastery
over environment and inward spiritual coneentration as the work of the sAme
great force—the very force that brought us into being.”
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Mr. Macponarp. Mr. Harvey.

Mr. Harvey. 1 just want to congratulate Mr. Malone on a very fine
statement and ask a very naive question. What is the connection or
relationship between this weather modification legislation and the in-
surance industry that retains youn in this particular field?

Mr. Maroxe. The insurance industry pays out roughly $300 million
a year on the average for weather -caused damage to property of one
kind or another. That is how I got into it in the first place. We made
an assessment of the potential savings to the insurance industry and
to the purchasers therefor of insurance if you could achieve a rather
modest degree of influence over the weather and it comes out to be—
the figure 1s not perhaps precise as the number sounds—$182 million
a year.

This is for a very modest tinkering or modification of the weather.

Mr. Harvey. What do you call modest? Do you mean being able to
slow down a hurricane a little bit ?

Mr. Marone. Yes; decreasing the incidence of hurricanes by, say,
10 percent over a 10- -year pormd not wiping them out completely, but
moving one out of 10 aws vy from the coast, preventing hailstorms, pre-
\'cntmﬂ' the kinds of high wind damage that are insured, the damage
of hail to cars, the (l.mm;:pot hail to crops.

Mr. Harvey. But through these minor modifications you feel you can
effect a saving of as much as $182 million a year.

Mr. Marone. Yes,sir.

Mr. Harvey. That is all. Thank you.

Mr. Macpoxarp. Mr. Van Deerlin?

Mr. Vay Deerrax. That is $182 million out of approximately $300
million ¢ i

Mr. Maroxe. Yes. The $300 million is in a normal situation. As you
may recall, in the hurricane that hit New Orleans I believe the insur-
ance losses t}nt year ran to over $700 million.

Mr. VaN DeereiN. I should imagine this would lead to a promising
reduction in insurance rates, and I can only hope that after success
in this field you might transfer your attention to the automotive in-
surance field.




Mr. Maroxe. Touché.

Mr. MacpoNarp. On that point, is it still true that you can’t get in-
surance against high tides, hurricanes, so-called ?

Mr. Marone. You can get wave wash insurance and in any in-
stance—this is a technicality—where the wind causes the damage first,
that is, the wind making entrance in the building and then water
comes 1n, then that is ascribed to the wind component and you are
fully insured under what they call the extended coverage.

Mr. Macpoxarp. Yes, sir: but doesn’t the wind cause the waves in the
first place?

Mr. Marone. Yes; it does.

Mr. Macponarp. I have a house in Maine and I can’t get insured.
don’t know why. They just won't give you insurance, and it is one
thing that I think the insurance companies or somebody should fix
up.

Mr. Maroxe. I am glad to hear you say that, sir, because some of the
people who work for me have spent a lot of hours the last year in try-
mg to develop the actuarial base for not only flood insurance on
streams, but for high water insurance on coastal areas.

There is, as you know, a hill before Congress, was hotly debated last
week, in which an attempt is being made to develop a cooperative plan
hetween the private sector and the Government with the reinsurance
clause to provide precisely the kind of coverage that you have diffi-
culty in getting now.

Mr. Macpoxarp. I remember the bill, but I don’t remember any sec-
tion that would cover the situation such as I have personal knowl-
edge of.

Mr. Maroxe. Well, my participation stopped. We generated about
1,000 years of flood experience, both on coastal areas and on streams,
and that was intended to provide the actuarial base for HUD’s study
in response to the directive from Congress.

Mr. Macpoxanp. Thank you, siv. Mr, Brotzman ?

Mr. Brorzman., Thank you, Mr. Chairman. Mr. Malone, are you
speaking just for your particular company, or are most of the casualty
insurance companies across the Nation pointed in the same direction
as you have indicated here on behalf of your company ?

Mr. Maroxe. Well, really, of course, I speak for myself here, but I
like to think our company is unique. We are the only one that has a
stafl of this size.

Mr. BrorzaaN. Working in this particular area, is that right?

Mr, MaroxNe. Yes, sir.

Mr. Brorzman. That is all, Thank you.

Mr. MacpoNarp. Mr. Chairman, do you have any questions?

Mr. Sraceers. I have no questions, but I would like to thank Mr.
Malone for coming and giving us the benefit of your views. You have
been very helpful. I am sorry I didn’t get to hear all of it.

Mr. Macpoxarn. Thank you, Mr. Chairman. Mr. Brown?

Mr. Broww. Mr. Malone, I am sorry that I didn’t get to hear all of
your statement, thanks to a little delay in the airline this morning,
but may I ask one question which you may not be in position to answer ?

How does the $182 million savings—vhich you suggested could be
anticipated by modest weather modification—relate to the potential
cost of the program into which we are entering ?
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When vou speak of modest weather modification, are you talking
about technology we now have, or technology which will be developed
by this program, and at what annual cost would that technology be
developed ? Do you have any idea?

Mr. Maroxe. We are talking about an annual cost which will prob-
ably grow with an accelerated effort in this area at the rate of, say,
30 percent per year—it will be constrained by the manpower limita-
tions—grow to something of the order of $50 million a year.

I think that is a measure of the kind of benefit-to-cost |u'--.-%i|!i]il_\‘.
This is _illr—i one sector of the economy.

The Soviets, for example, n agricnlture in their hail Irh-\'vm'mn
get benefit-to-cost ratios of something like 30 to 1, so in round terms
we are falking about a program which will probably grow to $50 to
$80 million a year. I don’t know. This will have to be determined,
but that is the kind of ball park. We are certainly not talking about
2 $500 million a year program at this stage.

Mr. Browx. This would be £50 to $80 million in a new program
and is the $50 to $80 million cost to which you are relating the $182
million savings potential ¢

Mr. Marone. Yes, sir.

Mr. Browx. In the utilization of the $30 to $80 million Federal
program *

Mr. Maroxe. Yes, sir. Actually $50 to $80 million is probably. the
level this program would be at in the early seventies. That will be
the total program, which would grow from its present value of some-
where around $7 or $9 million. 1T am not too sure of the exact status
of it, but it is in that ball park.

Mr. Browx. Perhaps something a little less speculative: do you
know to what degree savings have been realized by the insurance
companies and those who pay insurance premiums based on the past
improvement in weather prediction and such efforts as have been made
previously in weather modification?

Mr. Mavroxk. I would say that the improvements of prediction have
probably yielded a savings. These were all wiped out in one stroke
with Betsy, I believe, that struck New Orleans.

But. over a period of time T am satisfied in my own mind that im-
proved predictions will yield a saving. T ean’t give yvoun a hard esti-
mate of what that might be.

Mr. BrownN. No study has been done on what those savings are?
What I am really asking is, if we can anticipate 8182 million savings
on the basis of a $50 to $80 million Federal expenditure, if that can
be so precisely predicted or even so generally predicted, I wonder why
it would be impossible or why we can’t come up with some figures
to indicate the savings which have been realized by past expenditures.
I wounld think both of these would be known quantities.

Mr. Mavone. I think it would be possible to do that, sir.

Mr. Brow~. But none exists of which you are aware.

Mr. Marone. No; not to my knowledge.

Mr. Browx~. Thank you.

Mr.Macpoxarp. Thank you, Mr. Brown, Thank you very much,
Mr. Malone. j ¥

With this testimony the hearings are now closed.

Mr. Marone. Thank you, sir,

87-936—88——7
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(The following material was submitted for the record:)

STATEMENT OF E, WENDELL HEWSON, PROFESSOR 0F METEOROLGY, UNIVERSITY OF
MicHIGAN, o H.R. 0212

The establishment of a comprehensive program in weather modification by
the United States has my full support, the writer being Dr. E. Wendell Hewson,
Professor of Meteorology at the University of Michigan since 1954. 1 wish to
express my support for the whole program, and in particular for that portion
relating to air pollution, a field of research in which I have engaged actively
since 1938,

My statement is presented in three sections: the influence of air pollution
on weather and climate ; the influence of weather and climate on air pollution ;
and the pros and cons of weather modification in general.

INFLUENCE OF AIR POLLUTION ON WEATHER AND CLIMATE

There are two areas of concern here: inadvertent changes in city weather
and climate resulting from air pollution; and inadvertent changes in global
weather and climate resulting from air pollution.

We already know that air pollution may affect city climate in a number of
ways: by reducing the amount of ultraviolet sunlight reaching the ground; by
lowering visibility; by increasing the occurrence and duration of fogs: by in-
creasing rainfall, if only by small amounts; and in other ways. Most of these
are adverse effects on the quality of ¢ity life.

Air pollution may be changing our global weather and climate in more serious
ways. The concentration of earbon dioxide in the atmosphere has been growing
since the beginning of the century in step with our inecreased burning of fossil
fuels, Increasing temperatures in the northern hemisphere for the same period
may be due to the “greenhouse effect” of this higher concentration of atmospheric
carbon dioxide. There is evidence that this temperature trend may have reversed
itself during the past ten years or so, a period when the growing pall of in-
dustrial smoke over the continent may have become sufficiently dense to re-
flect back to space a significant fraction of the sun’s radiation falling on it. Major
changes in global patterns of weather and climate could have catastrophic effects,
not only on this continent but on the whole world. Even if there is only one chance
in a thousand that major climatiec shifts might occur unintentionally because
of our industrial and other practices, the magnitude of the possible disaster
which might ensue is sufficiently great to warrant making a major effort to
assess and evaluate the danger. The proposed legislation would at least permit a
modest beginning in the type of effort required.

INFLUENCE OF WEATHER AND CLIMATE ON AIR POLLUTION

Up to the present time the main method of attack on the air pollution problem
has been to remove contaminants at the source, Disposal of such collected wastes
presents a major difficulty : they tend to become either water pollution or land
pollution or both. The possibilities of modifying weather to permit atmospherie
dispersal of pollutants over wider areas and in insignificant concentrations have
received relatively little attention. But until such time as industrial processes
can be developed to the point where they are so efficient that they produce little
or no wastes—and that time may never arrive—eflicient atmospheric dispersal
developed with suitable weather modification techniques offers a possible means
of partial relief from air pollution. The proposed program in weather modifica-
tion would permit a serious search for effective methods of reducing concentra-
tions of air pollutants by such means.

WEATHER MODIFICATION IN GENERAL

Although effective means of weather modification will bring many problems,
the benefits are likely to be so great as to outweigh the disadvantages. The
hazards can be minimized by conducting limited experiments on a small scale.
As physical understanding of weather modification processes grows, the experi-
ments can develop in complexity and size in an orderly way. The present space
program affords an excellent example of how scientific and engineering skills
can be organized to move from modest beginnings to major accomplishments,
Costs would be less because expensive hardware is unlikely to be needed and
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practical benefits would probably be greater, The key to success is greatly
increased knowledge of weather modfication processes., If such knowledge is
gained, as it must be, before large scale experiments are undertaken, there is
little danger of adverse results. It is appropriate that the firgt requirement listed
in the proposed legislation calls for “the development of the necessary scientitic
baglg * * s

In conclusion, let me emphasize that I support fully the whole program in
weather modification. My concentration on the air pollution aspects merely re-
flects my greater experience and competence in that particular area.

STATEMENT OF NATIONAL ASBOCIATION OF GOVERNMENT EMPLOYEES BY MICIHAEL
SCARPA, NATIONAL REPRESENTATIVE FOR WEATHER BUREAU AFFAIRS

The U.S. Weather Bureau is one of the Federal Government's most important
agencies, It is essentially a service agency charged with the task of probing and
measuring meteorological phenomena within our atmosphere to provide weather
forecasts to the publie on a routine basis and timely warnings of extreme weather
conditions as they develop.

It is not fulfilling this critical mission. Serious operational deficiencies have
been created by mismanagement and shortsightedness over the past 30 years,
Faults developed over this period are being perpetuated today by the present
policy of reorganization upon reorganization which has done nothing to improve
the national weather service.

The net effect of these reorganizations has been to assign higher priorities
to administrative and non-operational programs, at the expense of operations.
The latest change, the consolidation of various scientific agencies of the U.S.
Department of Commerce into one superagency—ithe Evironmental Science
Services Administration—has resulted in a serious deterioration of our national
weather service,

The fact is that in many situations a breakdown in Weather Burean =services
is primarily due to an ineficient system rather than the scientific limitations of
the profession. We feel certain that, given the facts, the taxpayer will understand
the latter; it is doubtiful that he will long tolerate the former.

At the tender age of two, ESSEA has evolved into a bureaucratic monster
which is rapidly outgrowing one featherbed after another. Here are some of the
results:

Empire-building and inefficiency take precedence over vital public services.

Proliferation of positions and pay grades at the administrative and stafl levels
is taking place at the expense of positions and pay grades at the operational field
level,

A large influx of retired military officers and other personnel from particular
sectors of private industry and their assignment to high-paying, non-operational
positions is strongly suggestive of the infamous “Buddy System™” practiced in
Defense Department civilian employment. This practice has had a devastating
effect on the morale of career employees,

A too subjective promotion policy emphasizes favoritism, rather than ability
and experience.

Seriously inadequate servieing of weather forecasting and warning needs of
many metropolitan areas across the country exists.

The use of propaganda and exaggerated claims as a means of winning Con-
gressional approval of the ESSEA budget—a foolish and dangerons precedent.

In private enterprise, there is a very real test of the efficiency of a corporation.
The annual report gives the stockholders the answer to how well the company
is being managed ; and woe to the company president who comes up with unsatis-
factory earnings reports year after year. Although the same standard of com-
parison does not exist in government, the following efficiency tests might be
applied to ESSA :

1. Ratio of non-operational to operational personnel prior to reorganization
and at the present time.

2. The number of new GS8-12 and higher grades created in nonoperational
and operational positions under the current administration.

3. The number of positions downgraded, left vacant or filled at a lower grade
in Weather Burean field offices.

4. Duplication of programs at the national, regional and local levels.
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Today, the weather forecasting service provided by the Federal Government
is so cumbersome and centralized that the storm warning and forecast needs
(aviation, publie, marine, and agricultural) of many important areas across the
country are not being met.

For example, let us examine the procedures involved in the preparation of a
weather forecast for a large metropolitan area such as Rochester, N.Y. (1860
population of 786,000), A small team of meéteorologists In the Washington area
supplies basie and general guidance meteorological material to a forecaster at
Cleveland, Ohio, who in turn issues the weather forecast for an area comprising
Ohio, Western Pennsylvania and Western New York. Then another forecaster at
the Weather Bureau Office in Buffalo, N.Y., re-issues a similar forecast for the
western half of New York State.

At the Weather Bureau Office in Rochester, a single employee is on duty and
his tasks and responsibilities increase as weather conditions become more eritics
He, therefore, must assume the responsibility of providing a weather forec
or warning for Rochester and vicinity. This system is fantastically inefficient,
but more importantly, it does not provide a true forecast service to an area such
as Rochester. So-called refinements and local details to make a general weather
forecast suitable for local use are performed by successively lowergrade em-
ployees as the forecast echelon proceeds downward from Washington to Cleveland
to Buffalo to Rochester,

Curiously enough, at Rochester the employee already performing a staggering
amount of work under difficalt conditions is classified as a Meteorological Tech-
nician whose prime responsibility is the recording of weather observations and
the dissemination of weather information and forecast together with technical
briefings. Officially, the Weather Burean refnses to consider him a professional
employee and he is, as a matter of fact, ineligible for promotion to a higher
grade according to current Weather Bureau grade standards. However, this very
individual iz charged with the professional task of issuing weather forecast and
warnings for a large metropolitan area. This s a gross inconsisteney and injus-
tice, since the employer claims that the employee isn't professionally qualified,
yet he is assigned professional duties.

Even if the question of professionnlism versus skilled technician were resolved,
the problem would not be solved. The very real problem is the inadequate staffing
at most Weather Burean offices which makes effective gervice during periods of
cevere weather an impossible achievement. The heavy snows of last winter and
more recent experience this past September when hurrieane “Doria” threatened
the East Coast are examples of poor service to the publie

It must be made elear that Rochester, N.Y. is not the only major city con-
fronted with this problem of inadequate weather service. Following is a list of
metropolitan areas in the eastern part of the nation where similar conditions
prevail. The 1960 population is provided in parentheses.

1. Akron, 0. (634.000) 21. Providence, R.I. (7f
. Allentown, Pa. (492,168) . Reading, Pa. (275.414)
. Asheville, N.C. (130.074) Richmond, Va. (436.044)
Atlantie City, N.J. (160,880) . Roanoke, Va. (158,803)
3inghamton, N.Y. (283,600) p Scranton, Pa.
. Canton, O. (340, ) syracuse, N.Y. (5
. Charleston, S.C. (25 f . Toledo, 0. (630,6
Charleston, W. Va. ( ! 25. Trenton, N.J. (208,392)
. Charlotte, N.C. (316,781) 20. Williamsport, Pa, (109,367)
. Colnmbnus, O, (828.000) 0. Wilmington, Del. (414.565)
11. Dayton, Q. (778.000) 31, Worcester, Mass, (328,808)
12. Erie, Pa. (250,682) 32. Youngstown, 0. (511,000)
13. Greensboro, N.C. (246,520) 33. York, Pa. (290,242)
14, Greenville, S.C. 30, 806) 34. Johnstown, Pa.
15

5. Huntington, W. Va. (254,780) 35. Lorraine-Elyria, 0. (217

16, Lancaster, Pa. (278,359) 46, Lynchburg, Va. (110,701)
17. Mansfield, O, (117,761) 37. New London-Groton, Conn.
18, New Haven, Conn. (320,836) (170,981)

19. Norfolk, Va. (578,507) s. Columbia, 8.C. (260,828)
20. Portland, Me, (139,122)

Weather Burean management over the years has readily admitted that their
field offices are “staffed only for fair weather.” This is a startling revelation
when one considers that the government agency responsible for issning severe
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weather warnings for the protection of life and property is admitting that
services during eritical weather cannot be provided. This is tantamount to
having firemen on duty only when there are no fires! Similarly, if the Weather
Bureau ecannot plan its operations and assure proper stafling to guarantee
meaningful publie service during the 10-20¢% of the time when weather plays
a major role in the fate of mankind, can there be any real justification for its
existence when weather conditions are normal?

Obviously, this very same question must have been in the minds of members
of Congress, especially those of the Appropriations Commitiee, judging from
their actions during the last session of Congress when millions of dollars were
cut from the ESSA budget.

The Congress and the American taxpavers have been hearing and reading
many glowing reports and promises of some near-term weather forecasting
capabilities during the past few years. These stories have included such promises
ns monthly, seasonal, and annual detailed and highly accurate weather fore-
casts, The role of electronic computers and weather satellites has been so grossly
exaggerated that there are many people today who hold the illusion that weather
satellites and eleectronie computers actnally are 21st Century oracles spewing
forth the latest and most aceurate weather foreeasts.

The public and the Congress have not been told that the computer and the
satellite only provide the most basie and raw material needed before a weather
forecast can be prepared. It is man’s ingenunity and innate ability that continue

ts in the preparation of today's weather

astating and sad indeed have been the consequences of this foolish and

amateurish use of propaganda and publie relations. Can a Member of Congress

or any taxpayer be expected to understand how, in the light of all these mar-

velons promises, the Weather Bureau not only doesn’t come through on a monthly

or vearly basis with weather predictions, but has fallen on its face in merely
providing hourly or daily predictions and warnings.

Perhaps, if the planners with ESSA would forget the glamorous, “win-over"”
sales talk and present their case forthrightly and honestly by peinting to the
real needs of their organization as well as the limitations in soiving the current

problems, they would find a more understanding and sympathetic andience,

NATIONAL ASSOCIATION OF GOVERNMENT EMPLOYEES,
South Plainficld, N.J., November 15, 1967.
SUBRCOMMITTEE ON TRANSPORTATION AND AERONAUTICS,
Raybwrn House Ofice Building, Congress of the United States, House of
Representatives, Washington, D.C.

GENTLEMEN : T have received a request from Representative Florence P. Dwyer
to submit written testimony regarding the Weather Bureau facility at Newark
Airport. The National Association of Government Employees has considerable
data that I have sent them during the past several months. I spoke to Mr. Lyons,
the National President of the NAGE today. He will submit the requested infor-
mation to the subcommittee.

Enclosed are copies of newspaper articles that have appeared in the loecal
press recently. They bring out some of the deficiencies that exist at the Newark
Airport facility.

A program should be developed having as its primary objective the raising of
safety standards at government facilities at airports. The FAA and the Weather
Burean can contribute toward safe operations at airports provided they are
supported by appropriate legislation enacted by the subcommittee.

Ohsolete equipment should be replaced by np-to-date equipment at this station.
Sufficient personnel should be provided so that the demands of the public for
weather information can be satisfied, especially during stormy weather.

Thank you for your consideration in this matter.

Very sincerely,
JuLius A. Rupy.
President, NAGE Local R2-j8.
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[From the Newark Evening News, Nov. 1, 1967]
Uxrtoxn Heap Hits WEATHER STATION AT NEWARK AIRPORT
(By Albert M, Skea)

The Weather Burean station at Newark Alrport is poorly equipped and inade-
guately staffed, a union representative charged today.

Juling A, Rudy of South Plainfield, president of the Newark local of the Na-
tional Association of Government Employees, said he was making public the
complaint in the interest of flight safety.

Rudy has heen a meteorological technician at the airport for 15 of his 19 years
with the bureau.

His major aint is that with only one man assigned to a shift, the task
of Keeping u 1 observations during poor flying weather leaves little or no
time for briefing pilots or answering telephone calls from other airports in the
state.

ONLY ONE CEILOMETER

ent, he said the station has only one instrument for measuring
cloud hel , one of the factors in determining whether flight operations ean
continue, Fe said the station formerly had two ceilometers but one of the meas-
uring devices has been removed.

He added that the remaining rotating beam ceilometer “has some bugs.”

While airline pilots generally are expected to stop at the station before a
flight, airlines maintain their own meteorology staffs and make use of computers
to seleet the most desirable flight plan.

These resources are not available to general aviation, meaning private and
business planes, which account for about a third of the landings and departures
at the airport

PRIVATE SERVICE AVAILABLE

However, a privately operated weather forecasting service is available at the
Newark Air Service building, which caters to general aviation.

According to Rudy, the Weather Bureau staff at the airport has been reduced
from nine in 1949 to six today. Landings and takeoffs, meantime, have increased
from 93,000 in 1949 to 211,000 last year.

Weather observations, Rudy said, must be made twice an hour, These measure-
wents include temperature, precipitation, cloud height, visibility, wind direction
and velocity, and barometric pressure.

More frequent reports, however, are required when the weather approaches
the minimums for continued operation of the airport. For example, when soupy
weather prevails, every 100-foot change in the height of the fog or clouds must
be reported, so pilots can determine whether the airport is open or closed.

WAGING CAMPAIGN

While Rudy spoke only of conditions at Newark Airport, as he sees it, the na-
tional organization to which he belongs has been waging a campaign against the
Weather Bureau as operated by the Environmental Science Services Administra-
tion (ESSA).

The charge is that ESSA, since its formation two years ago, has “evolved into
a bureaucratic monster” by vastly expanding its administrative staff while ne-
glecting field stations, such as the one here.

At least one private pilot has written to ESSA complaining about the weather
service,

The letter, in part, said :

“The service offered at the Newark Weather Bureau is progressing from bad
tonworse * * *

“It appears to me that economizing on such an important factor as weather
service is in the worst possible interests of safe flying, which, I am sure, your
agency is trying to improve.”

[From the Star-Ledger, Nov, 2]
STORM RAISED OVER AIRPORT WEATHER WATCH

A meteorologist charged yesterday that the U.S. Weather Bureau at Newark
Airport is poorly equipped and inadequately staffed.
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Julius A, Rudy of South Plainfield, a meteorological technician at the airport,
issued the statement in his eapacity as president of the Newark local of the Na-
tional Association of Government Employes.

He said that with only one man assigned to a shift, the task of keeping up with
observations during poor flying weather leaves little or no time for briefing pilots
or answering telephone calls from other airports in the state.

CUTS FIGURES

While the stafl at the bureau has been reduced from nine in 1949 to six today,
Rudy charged, landings and takeoffs have increased from 93,000 to 211,000 a
year over the same period.

He also said that the bureau has only one instrument for measuring cloud
height, one of the factors in determining if flights can take off in bad weather.
He said that the burean formerly had two of these deviees, but one has been
removed.

Airlines using the airport maintain their own meterology staffs,

[From the Dally News, Nov, 2, 1967]
Rirs NEWARK AirrorT OvER WeATHER UnIT

The president of the Newark local of the National Association of Government
Employes charged yesterday that Newark Airport’s Weather Bureau is poorly
equipped and nnderstaffed.

The association’s president, Julius A, Rudy of South Plainfield, N.J., himself
@ meteorologist, said that only one man is on duty during each shift, making it im-
possible for the man to answer telephone calls or brief pilots during poor weather.
All his time is taken np in making observations, Rudy said.

TELLS OF BTArF CUT

Since 1949, Rudy said, the number of takeoffs and landings at the airport has
risen by as many as 210,000 per year, However, he said, in the same period the
Weather Bureau's staff at the airport has been cut from nine to six.

Airlines using the airport maintain their own meteorology staffs, it was said.
Private planes, which make up one-third of the airport's traffic, however, are
forced to make use of a privately operated weather forecasting service, it was said.

[From the New York Times, Oct. 26, 1967]
Four ForecastTErRs COALl, NEW AGENCY “MONSTER”

WasHiseron, D.C,, October 25.—Four Government weathermen charged today
that there was a breakdown in the nation’s weather forecasting system caused by
inefliciency and a lack of manpower,

The four charged at a news conference that the new Environmental Science
Services Administration had evolved into a “bureaucratic monster.” They said
they spoke as officers of the National Association of Government Employes and
not as forecasters,

The four are: Michael J. Scarpa, district forecaster in New York City ; Harvey
S, Sands, aviation meteorologist at Kennedy International Airport ; Stanley J.
Krowka, a forecaster in the international aviation unit at Kennedy, and Julius
A. Rudy, forecaster at Newark, N.J.

AR TRANSPORT ASSOCIATION,
Washington, D.C., November 7, 1967,
Re H.R. 9212
Hon. TorserT H, MAcnoNALD,
Chairman, Subconunittee on Communications and Power, Committee on Inter-
state and Foreign Commerce, House of Representatives, Washington, D.C.

DeEAR Me. CHAmRMAN: The Air Transport Association of America on behalf
of its members, the scheduled U.S. airlines, supports the broad purposes of H.R.
9212, a bill “to anthorize the Secretary of Commerce to carry out a comprehensive
program in the field of weather modification, and for other purposes.”

While the airlines are interested in, and support the general objectives of a
comprehensive weather modification program, our comments are directed par-
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ticularly to the problems of fog and cloud dispersal as they relate to airport and
air transport operations (Sec, 201(e) ).

The Air Transport Association and its members have had an interest in weather
modification, particularly fog dispersal, going back many years. A member
carrier has developed a successful technique for abating supercooled fog (fog
colder than 32°¢ F.), uatilizing dry ice dispensed by a light aircraft. In the last
several years, the airlines have made arrangements for fog dispersal services
at 17 airports in the U8, with a high exposure to supercooled fog.

sSupercooled fog accounts for only 59 of all fogs. Warm fog (fog warmer than
492° 1) accounts for the other 959;. To date, efforts to modify warm fog have not
been completely practical and effective.

Several technigues for abating warm fog have been explored by the airlines
since the end of World War I1, The FIDO system, which involved the burning
of fuel along the edges of runways, was rejected as too costly and hazardons.
In 1950-1951, United Air Lines funded a project which was conducted at Arecata,
Calif., and Medford, Ore. Using the contractor’s aireraft, a heated brine solution
was sprayed into fog banks with good clearing effects in many cases, When sim-
ilar equipment was installed in a United aireraft, results were poor and the
project was dropped. Nevertheless, elond physicists regard this as a techniqne
worth further examination.

Not under 1966 did the airlines fund another warm fog seeding experiment.
Six airlines put up a modest sum to try dispensing carbides at Houston, Texas.
After five tests with no conclusive results, the fog period ended, With come money
remaining, one test was made with a new polyelectrolytic chemical prepared
by the Dow Chemieal Company in the spring of 1967. Clearing resulted, permit-
ting aireraft operations.

On the strength of this test, the ATA member airlines have put up $100,000 to
explore further the efficacy of this chemical in a more prolonged test. This project
will commence November 15, 1967, at Sacramento Metropolitan Field, Sacramento,
California. It will conclude February 20, 1968. A second chemical, prepared by
Procter and Gamble, will be tried as well.

Sacramento was selected because of its high exposure to warm fog during the
time period of the contract. Seeding will be done, using the contractor's aireraft.
It is also hoped to use powerful ground sprayers to evaluate their usefulness,

These limited tests of two techniques by no means exhausts the possibilities. We
are aware of three other approaches that deserve investigation and testing,

In September of 1966, the Air Transport Association urged the Federal
Aviation Administration to support a research program to explore the more
promising recommendations for warm fog suppression that had come to our
attention. Although FAA was interested, support was not received.

Under See. 312 (e) of the Federal Aviation Act of 1958, entitled “Research
and Development”, the Administrator is empowered to “develop, modify, test
and evaluate systems, procedures, facilities, and devices, * * * to meet the needs
for safe and eficient navigation and traffic control.” Surely, any procedure to
abate warm fog and open an airport to flight operations that would otherwise be
closed is a proper task for FAA.

In our view, the ability to economically abate warm fog to permit resumption
of flight operations will do much to enhance the regularity of air transportation.
The objective of HLR. 9212 of bringing the Federal Aviation Administration
into the weather modification program to aid the safety and efficiency of air
transportation is sound.

It is our recommendation that the bill be modified slightly to assure that the
Department of Transportation is fully informed of all federal weather modifi-
cation programs.

We suggest that Sec. 303 (a), (b), and (e) be amended to include the See-
retary of Transportation as a participant in the three areas outlined. The Federal
Aviation Administration which would conduct weather modification research,
is a part of that Department,

In addition, the Department of Transportation should be interested in fog
digpersal and weather modification techniques that may have application to
other modes of transportation and, therefore, should participate in these plans
and programs.

Cordially,
Srvarr G, Treron, President.




101

A1 TRANBPORT ASSOCIATION,
Washingion, D.0,, November 7, 1967.
Re H.J. Res. 688,
Hon. TorserT H. MACDONALD,
Chairman, Subecommittee on Communications and Power, Committee on Interstate
and Foreign Oommerce, House of Representatives, Washington, D.C.

DeAr Mr. CHAIRMAN: The Air Transport Association of America, trade and
service organization for virtually all the U.S. scheduled, certificated air carriers,
supports H.J. Res, 688,

Knowledge of the earth’s atmosphere is greatest in the northern hemisphere,
particularly over the populated land masses. Since most of the globe consists
of water areas, much of it untraveled, weather data from these areas is sparse.
Even the land masses of the southern hemisphere are not covered with a dense
surface observation network, and upper air opservations come from but a handful
of stations,

To truly understand and to better predict the behavior of the weather on
this planet, knowledge of the weather everywhere must be obtained through
ecpoperative international efforts, The relationship of tropical weather on future
behavior of northern hemispheric weather no doubt directly bears on long range
weather forecasting.

The airlines are particularly aware of this in the evaluation of computer
forecasts used in long over-water flights. We have found that the accuracy and
completeness of forecasts over the Pacifiec would be improved if more adequate
data below 25° North latitude were available. Were it not for the high volnme
of aircraft on the Pacific routes and pilot reports of enroute weather, it is
doubtful that satisfactory forecasts in this area would be possible. As it is,
forecasts for these services are based 95% on pilot observations of weather,

With greater knowledge of the equatorial weather, more accurate and longer
range forecasts of U.8. weather would become possible, It is well known that
the Pacific Ocean is the “heat engine” most responsible for our weather con-
ditions. Hence, greater knowledge of the Pacific equatorial areas with respect
to weather and sea temperatures could enhance long range forecasts of air routes
further north. This is an objective of the World Weather Watch.

Special measures must be taken to obtain needed weather data, through periodic
reporting over a time span of a year or two from those areas for which weather
reporting is now inadequate, These data will then enable forecasters, through
computer techniques, to understand the interplay of the weather developments
in one part of the globe on those developments in another part. Such a data
bank is possible under the World Weather Watch program of the World
Meteorological Organization.

The Air Transport Association urges full support of the World Weather
Watch and participation by the Environmental Science Services Administration
in this vital program as envisaged in H.J. Res, 688, The benefits to be derived
should improve weather forecasts for the air transport industry throughout the
globe,

Cordially,
StuarT G. Treron, President.

THE UNIVERSITY OF MICHIGAN,
COLLEGE OF ENGINEERING,
Ann Arbor, Mich., November G, 1967.
Hon. Toreerr H. MAcDONALD,
Chairman, Subcommittee on Communications and Power, Commitice on Interstate
and Foreign Commerce, House of Representatives.

Dear Bir: It is a pleasure to react to Congressman Marvin L. BEsch's invitation
to comment on H.J. Res. 688 which is under consideration in your subcommittee
at the present time, I am honored to submit the following statement for the
record.

During the last two decades there has been a significant increase in our ability
to nnderstand atmospherie processes and to forecast the weather using modern
computer technology. The forecasts prepared operationally by the Environmental
Science Service Administration, the U.8, Air Force and the U.8. Navy for period
of 1 to 3 days have shown increased acceuracy. The simulation of the atmospherie
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general circulation on computers has added to our understanding of atmospherie
development over periods of weeks and months.

However, it is becoming increasingly evident that if we want to extend our
forecasts beyond a couple of days we need to obtain more detailed information
concerning the physical state of the atmosphere. We require mainly an increase
in meteorological observations from regions of the earth from which we have little
or no information in the observational network which exists today. It seems that
the most erucial regions are the oceanic regions of the world, the tropies and the
southern hemisphere,

It is obvious that the world weather program ean be carried out only as a truly
international effort, and that it is of the greatest importance that we participate
freely in a cooperative effort by the nations of the world to implement the World
Weather Watch System and thereby obtain inereased capability in weather pre-
diction and weather service to the people of the United States.

I am happy to add my endorsement of the complete H.J. Res. 688. It is of par-
tienlar importance to recognize that such an undertaking will be suecessful only
if it is accompanied by an intensive research program as outlined in the so-called
Global Atmospheric Research Program, and if support is obtained to provide for
the training and education of atmospherie secientists and engineers,

It is indeed encouraging to observe the diligent efforts of your committee in
eritieally examining the great potential which the World Weather Program may
offer. T.J. Res. 688 should make a significant contribution to a broad national
effort to increase our ability to nnderstand and predict the atmospheric circula-
tions over longer time periods than we are able to handle today. I hope that you
may see fit to consider these comments favorably.

Sinecerely yours,
A. WrIIN-NIELSEN,
Chairman, Depariment of Meteorology and Oceanography.

THE UNIVERSITY oF MICHIGAN.
COLLEGE OF ENGINEERING,
DEPARTMENT OF METEOROLOGY AND OCEANOGRAPHY,
Ann Arbor, Mich,, November 6, 1967,
Hon, Marvix L. EscH,
Longworth Building,
Washington, D.C.

Dear MArvIN : T am writing in regard to H.J. Resolution 688: 8.J. Re=olution
116 to urge your strongest possible support of this measure and of the program
to whieh it pertains. T understand that you have already been in correspondence
with Professor Wiin-Nielsen on this matter, but I thought I would add my own
comments anyway.

When I was in Washington several years ago as a consultant in the Depart
ment of Commerce, I became involved in the ea rly planning and deliberations
that have evolved into the present concept of a World Weather Watch and the
related Global Atmospheric Research Project. The people who have continued
these efforts are some of the finest atmospheric scientists we have,

As a meteorologist T am sure that T have always had some prejudices in favor
of the concept of such a program, but T think I have been most impressed by the
way in which such a program is suitable. All nations, large and small, developed
and undeveloped, would be able to contribute, each in its own way, and to
benefit, each according to its own problems,

From the point of view of our own national self-interest, I believe that these
programs, if we could undertake them ourselves, would be fully worth the cost
and the effort. But we are not able, nor should we try to do these things ourselves,
because the entire world stands to benefit along with us. From the beginning
those who have been concerned with the global weather program have tried to
assure that it is neither unilateral nor bilateral, but a truly multilateral pro-
gram, involving the underdeveloped nations as well as the great powers, Now,
with the favorable actions of the World Meterological Organization this is

assured. We can have a program of real cooperation with all contributing and
all benefiting.
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From the scientific point of view, too, the proposed program is sound. I have
met personally many of the prospective international leaders who will plan
and direct these programs, and they are very competent people of high integrity.

If there are any specific questions with regard to this program to which you
would like answers, I would be happy to help in any way I could.

Sincerely yours,

Ed
Epwarp 8. EPsTEIN,
Associate Professor of Meteorology.

(Whereupon, at 10 :58 a.m., the subcommittee was adjourned.)

)
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